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Only one disk guarantees safe passage through the torrid zone of drive heat. Maxell. 
A lifetime warranty. And manufac

turing standards that make it almost 
unnecessary. 

Consider this: Every time you take 
· your disk for a little spin, you expose 
it to drive heat that can sidetrack data. 
Worse, take it to the point of no return. 
Maxell's unique jacket construction 
defies heat of 140°F. And keeps your 
information on track. 
' And Maxell runs clean. A unique 
process impregnates lubricants 
throughout the oxide layer. Extending 
media and head life. How good is Gold? 

Maxell's the disk that many drive manu
facturers trust to put new equipment 
through its paces. It's that bug-free. 

So you can drive a bargain. But in 
accelerated tests, Maxell floppys lead 
the industry in error-free performance 
and durability. Proving that if you can't 
stand the heat you don't stand a chance: 

maxelt 
IT'S WORTH IT. 

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020 
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• DISCOVER how professionals upgrade their systems with affordable add-ons 
• LEARN how not to over-invest in unnecessary software 
• EXPLORE new uses for your computer 

Get the mos~outof your 
computerwtth ... · Easy 

Access EASY ACCESS TM is the authorita
tive, easy to read, monthly newsletter 
that can save you money •.• save you 
time ..• and show you new ways to use 
your personal computer 

In straightforward, non-technical language, 
EASY ACCESS answers the questions 
most often asked by computer users who 
want to get the most out of their systems. 
Computer magazines help, but they don ' t 
go far enough. And, retail sales people, 
who speak computerese, certainly aren't 
the answer. 

EASY ACCESS is written especially for 
you and your system As a subscriber 
you'll read about software and hardware 
that are compatible with your system. 
Yes, there are multiple editions of EASY 
ACCESS- one for each major hardware 
system-You choose the edition that 
matches your system. 

Plus, EASY ACc;.ESS gives you behind
the-scenes input on what's.happening in the 
industry (and what it means to you and your 
system), how specialists view new systems, 
and what's coming in the near futllre. 

Sort through the software flood 
Every month, EASY ACCESS reviews the 
best of the new software releases in educa
tion, business, home management and 
entertainment. You' lllearn the important 
differences between programs that claim to 
do the same job . . . we' ll tell you how long 
it will take to master a new, complex pro
gram, or if there's a simpler, less expensive 
program that will do almost as much. 

Select only the extra hardware you 
really need Each issue of EASY ACCESS 
clearly assesses the avalanche of new add
ons arid peripherals. For example. yoy'll 
be able io decide the most cost effective 
way to expand yovr cornpllter's internal 
me.rnory ... or in<;rease your external stor
age capacity . .. or add c;olor or graphics 
without breaking yovr budget. And , if 
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you're not into data bases and networking, 
we' ll show you how to get started . 

Discover new ways to use your computer 
Get more value from your computer by let
ting EASY ACCESS introduce you to new 
applications you may never have consid
ered. Research confirms that computer 
owners frequently fail to explore other uses 
for their system. EASY ACCESS will 
show you how your whole family can use 
the computer-for fun, for school, and for 
chores around the home, as well as for 
business uses . What's more, EASY 
ACCESS will tell how how to get the most 
out of programs you already own. 

Save money and be sure before you buy 
Subscribers may purchase selected prod
ucts, often at significant savings, simply 
by dialing a TOLL-FREE number. 

EASY ACCESS will also offer a TOLL
FREE INFORMATION LINE because we 
understand that no review, no matter how 
thorough, can answer everyone's ques-

The 
Personalized 

Newsletter For 
Personal Computer 

Owners 

tions. The iNFORMATION LINE is there for 
your use before you buy. 

Save money too-with your Charter 
Subscription Above all, EASY ACCESS 
can save you money. Savings when you 
avoid the wrong choices in software and 
hardware . .. savings when you buy. One 
year of EASY ACCESS (12 monthly is
sues) is only $19.95 if you order now. One 
wise purchase can save you ·many times 
this amount. 

r -cHARTER SUBscRIPTiON OFFER--1 
I YES, I want fast, useful information to help me get the most out of my personal 
I computer. Enter my subscription to I year of EASY ACCESS (12 issues) at the low I 
1 Charter Rate of $19.95. I understand my 3-ring Binder will be sent as soon as payment 1 
I ts recetved. 1 

Send the EASY ACCESS edition that's written for my computer: I D Apple D Commodore D TRS D Other I 
I D IBM D Atari D Coleco I 
I My model is I 

~-t----JL.-___, I use my computer for: 0 Business 0 Education 1 0 Home Management D Games/Entertainment · NO-RISK I 
I (You may check more than one) I 

GUARANTEE 
I Perman~nt I 

Referel!ce Qinder If you're ever dis-

1 Name saiisfied , just let us I 
A han<!some ), know, and we' II send 

I ring bin<!er will b~ you a full refund 1 
sent upon rece ipt Address on the unexpired 
of your payment. portion of your I I Use it to keep your subscription . 

1 issues for reference City State Zip I 
1 0 Payment enclosed I Charge my: D MasterCard D Visa 1 
I 0 Bill me Later D American Express credit card I 

I I 
I Account No. Exp. Date I 
1 ©MC t983 MAIL TO: EASY ACCESS, 201 Lincoln Boulevard, Middlesex, N.J. 08846 053/2000J 
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If you enjoy the challenge of creating your own circuits or have 
the desire to learn ... then, the new ET-1000 Analog/ Digital Cir
cuit Design Experiment/Trainer is for you. Designed to be a 
multi-purpose lab for experimental circuit design, the ET-1000 
makes it e~sy to design, develop and experiment with circuits of 
your own design. 

Unit features large solderless plug-in breadboard, built-in po
wer supplies,1 Hz to 100kHz signal generator, "no bounce" logic 
switches, LED indicators, logic probe and much, much more. 

And if you need design before starting to 
create on your own, there are two self-study courses in passive 
and transistor circuits that will teach this exciting area to you 
right on the ET-1000. 

Find out more about the new ET-1000 trainer and courses 
today. Complete specifications and details are in the new free 
Heathkit Catalog. The catalog also features more than 450 kit 
and educational products for your home, hobby and business. 
Circle reader service number below. 

New Engineering Design Series 
Heathkit® 

·~ ~ ' ~:); '~f ( • ' "' • • 

'~~~-. .. · · .· . ; ·. . , Heathktt/Zemth 
· Educational Systems 

ED-203A Circle No. 24 on Free Information Card 
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EDITORIAL 
THE SHOT 
HEARD 'ROUND 
THE WORLD 
By SETH R. ALPERT 

I N January, 1975, this magazine 
published a cover article that cap
tured the imaginations of thou

sands of people across America. 
It sparked new ideas and visions, it 

heralded a new world of technology, 
and it inspired a new technological sub
culture that now touches-or will 
soon-nearly every person in America. 

That article revealed to the world the 
Altair 8800. It was the very first suc
cessful microcomputer. 

The Altair and the microcomputer 
concept were so innovative, so resplen
dent with possibilities, so exciting, that 
some of the best and brightest of Ameri
ca's electronically oriented community 
saw the profound implications. Dreams 
were ·spawned in fertile minds. Lights 
burned late in garages and basements 
from Boston to San Francisco and a 
multi-billion-dollar a year industry was 
launched. 

The revolution had begun. 

The Minutemen. Now, I am new here, 
so it will not be immodest for me to 
boast a bit. Over the years, this maga
zine and its staff were more than mere 
reporters, chroniclers, or observers, for 
they, too, had a "vision." They were 
more than Paul Reveres of the micro
computer revolution, riding the coun
tryside by horseback heralding the com
ing of a new and important force. They 
were also the Minutemen of the age, 
pushing aside their typewriters to ex
periment, innovate, and implement new 
ideas. 
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In the few short years that followed, 
the staff and contributors to this maga
zine (then Popular Electronics) intro
duced low-cost versions for the personal 
computer marketplace of nearly a dozen 
major innovations in the microcomput
er field, including modems, color graph
ics, speech I/0, remote control, logic 
analysis, and the cassette interface. 

The results of this ongoing revolution 
are familiar to us all. The computational 
power available 10 years ago only to 
large, highly capitalized corporations 
and government is now within the grasp 

HOW TO "READ" FM TUHER SPECIFICATIONS ' 

Pouular Electronics 
_,_,~ '-""'<!·~· SHIJ<IIG t<I'C~'$ ..,.,._.~~.- ,JANU ARY >117l:V '1~~ 

PROJECT BREAKTHROUGH I 

\\\lrld's First Miuicollllluter Kit 
to RiYal Commercial Models ... 
~ALTAIR 8800~ SAVE OVER $1000 

\H\\i"'\U;,_\~i,'- . ::. 
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• An Undcr-$90 Scientific Calculator Project 
• CCD's- TV Camera Tube Successor? 
• Thyristor-Controlled PhotofleJhcrs 

TEST REPORTS• 
Techniu2QOSp(!akerS~Iem 
Pioneer RT·lOU Open·Re~l RecO«<er 
Tram Oiamond-40 CB AM TranKeiver 
EdmundSeienllfic"K!rUan·PtlotoKit 
Hewlett-Packard 5381 F~quency Counter 

of anyone who can afford a fancy color 
TV or used Volkswagen Beetle. 

Microcomputers are now a product 
for the masses. Within years everyone 
who wants one will have his own. 

Exciting New Direction. With this i~
sue, Computers & Electronics assumes a 
new emphasis and direction, signalled 
by our new logo and format. You might 
well ask why? 

The reason is simple. Alvin Toffler 
was right- the world is changing fast, 
very fast. And we must change, too, to 
keep pace with the needs of our readers. 
As a matter of fact, this change merely 
continues a process that has been part of 
the magazine's evolution since its incep
tion in 1954. 

Over the years, we have followed the 
currents of electronic technology. As 
the scope of microcomputing grew in 
the '70s and '80s, so did our coverage. 

Since 1982, when we changed our 
name from Popular Electronics to Com
puters & Electronics, we have given our 
readers what we were always best 
at-and relied upon for- in-depth ex
planations and detailed descriptions of 
the latest advances in electronic tech
nology, with an increased emphasis on 
microcomputers. 

But now, new developments, technol
ogy, hardware, software, and new appli
cations are bursting forth with ever-in
creasing speed. 

In the months ahead, C&E's "reason 
for being" will be to keep readers 
abreast of up-to-the-minute develop
ments in microcomputer technology, 
and inform them of the most significant 
advances in hardware, software, and ap
plications affecting the field. 

World's Largest Computer Maga
zine. Today, Computers & Electronics 
has a paid circulation of over 600,000, 
the largest of any computer magazine in 
the world! 

The reason more people read us than 
any other computer magazine is simply 
because of our long and rich heritage. 
Over time, this publication has attract
ed an ever-growing number of individ
uals keenly-and viscerally-involved 
in the growing field of electronics. As 
that field has grown and changed, so 
have we. 

Today, over 432,000 of our readers 
use microcomputers in their day-to-day 
lives. On average, our readers-you
use a microcomputer 16 hours a week. 
390,000 of you use microcomputers on 
the job. And 306,000 of you personally 
own one or more microcomputers. 

In our business, those are staggering 
numbers. In fact, more of our readers 
actually own and use microcomputers 
than the total circulations of many oth
er magazines in the field. 

The revolution continues. 
If there is one thing we can all count 

on it is change. And as it happens we 
will bring to you authoritative, thor
ough, and exciting explanations about 
what is going on, why, its direct applica
tions, and its meaning to you. Whether 
it be in new chip technology, or a new 
significant hardware introduction, a 
breakthrough in software or a novel ap
plication, Computers & Electronics will 
be at the forefront of the important 
innovations. 

Join us for the ride to the exciting 
frontiers of microcomputer technology. 

Computers & Electronics 
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LETTERS 

COMMODORE CP/M 
The author of "Bits & Bytes" asked, 

in his November column, if anyone had 
seen (for sale) a Commodore Z80 car
tridge to run CP/M on the C-64. I got 
one, accompanied by a 240-page User's 
Guide and one 5 ~" CP/M system disk. 
The total cost was $59.99, plus ship
ping, through the Sears catalog. 

-W.H. ANTRIM 

Tucson, AZ. 

VIVA MATCHMAKER! 
The story "Matchmaker, Matchmak

er; Interfacing with Parallel and Serial 
Ports," in your November issue was ex
cellent. How about a sequel on the 
IEEE-488 GPIB. 

BAUDY HOUSE 

-R. REITER 

McHenry, IL. 

I recently saw the following ad on 
BUY-PHONE, the Los Angeles "Com
puterized Yellow Pages." 

ROOMMATE WANTED: I am 
looking for a roommate to share a 
two-bedroom apartment in San 
Gabriel. Rent is $225/month. 

You also may have partial use of 
my IBM PC computer .. .. 
Is Los Angeles setting a trend toward 

"Room and Baud"? 
- WILLIAM LAPPEN 

Los Angeles, CA. 

HEATH-ZENITH AND IBM 
SOFTWARE 

I enjoyed the review of the Heath/ 
Zenith 120 microcomputer in your Oc
tober issue, but would like to take issue 
with some of the statements about com
patibility with IBM PC software. The 
author said that IBM software is not 
compatible with the 100 series and vice
versa. This is not completely true. Here 
are a few points. 

Zenith's ZDOS and IBM's PC-DOS 
are both customized versions of Micro
soft's MS-DOS. They share a common 
set of BIOS calls that are accessed by 
software interrupt #21. In addition to 
these standard BIOS calls, both ma
chines have advanced features that can 
be accessed through other interrupts or 
calls to routines in ROM. The point is 

that programs that stick to the standard 
operating system calls will run on both 
machines. 

With regard to disk formats, the Z-
100 machines use the same disk format 
as the IBM PC. This is a double-density, 
8-sector per track, 40 tracks per side, 
single- or double-density format. The 
IBM allows the user to extend the nor
mal 8 sectors per track to 9. This boosts 
formatted capacity on double-sided 
disks from 320K to 360K. I think the Z-
100 supports only the 320K format. 

Regarding BASIC, the Zenith ver
sion, Z-BASIC, has a great deal in com
mon with IBM's BASIC-A. Like ZDOS 
and PC-DOS, the BASIC systems were 
customized by Microsoft starting with 
the same source. The main difference is 
in the handling of graphics. The Zenith 
machines have a much higher degree of 
color resolution than IBM. Most BA
SIC-A programs can be converted to Z
BASIC without too much effort. One 
may have to store programs in ASCII if 
they are being moved via disk. 

-G. F. ROBERTS 

Knoxville, TN. 

A POX ON HEX, ETC. 
"Math with binary, octal, and hex. 

Sometimes, the best of us will vex. 
Especially when we are taught. 
From pix with errors that are fraught." 

-R.I. RUBY 

Beverly Hills, CA. 
Yes, in the December issue, in the arti

cle "Number Systems for Microcomput
ers," the illustrations wound up with the 
wrong captions. Obviously, Fig. 1 (octal) 
should have been the diagram based on 
8's; Fig. 3 (hex) should have been based 
on 16's; and Fig. 4 (binary) should have 
had the 2's.- ED. 

FAIL-SAFE, REAL-TIME CLOCK 
In my article "Fail-Safe, Real-Time 

Clock for TRS-80" (December, p. 82), 
IC3 is incorrectly labelled on the sche
matic. It should be 74LS30, as giyen in 
the Parts List. Also, the address given 
for ordering parts from Appcomp, in 
the Parts List, should be 8578 W. 67th 
Pl., Arvada, CO 80004. · 

- JOHN C. M EIN 
Arvada, CO. 
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Easy Flnancei
I.OIIn Analyals 
121oan functions. Bar 
graph foreCasting as well 
as calculation. 

ACCOUNTS 
PAYABLE/ 

CHECKWRmNG 

~ 

Accounts Payable/ 
Check writing 
11 functions. Automatic 
billing. 50 vendors/disk. 

Easy Flnanceii
Baslc Investment 
A,_alysls 
16 stock investment 
functions. Investment 
bar graph. 

ACCOUNTS 
RECEIVABLE/ 

BILLING 

~ 

Accounts 
Receivable/Billing 
11 billing functions. Printed 
statements. 

:: commodore C -------
Easy Finane• Ill
Advanced 
InvestMent 
Ana•ysls 
16 capital investment 
functions. Bar graphs. 

GENERAL 
LEDGER 

~ 

Easr. FlnanceiY
Busna• 
............. t 
21 business management 
features. Bar graphs. 

INVENTORY 
MANAGEMENT 

~ 

Management 
1000 inventory items. 
Full reports. 

First In Quality Software 
Circle No. 29 on Free Information Csrd 
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Go on line in the world's 
fastest growing technology. 

NEW! DATA 
COMMUNICATIONS 
TRAINING FROM NRI 
Practical training includes 
computer, modem, test 
instruments, and access to 
exclusive N Rl communica· 
tions network 
Satellites ... microwave .. . fiber 
optics . .. dedicated land ,lines. 
Suddenly the world is communi
cating in a new and different 
way, via digital data systems. 
People talking to computers . . . 
computers to computers ... 
information is stored, retrieved, 
and relayed in nanoseconds. 
And an entirely new kind of 
communications is born. 

Industry, opportunities to triple 
Data and telecommunications 
is already a $150 billion industry 
and is expected to triple over the 
next five years. One typical com
pany has grown from $85 million 
to $650 million ... a 765% growth 
since 1978 alone. The need for 
qualified technicians to install, 
maintain, and service this enor
mous investment in high-tech 
equipment is tremendous 
even now. Opportunities 
and salaries can go 
nowhere but up 
and up. 
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Training includes all this 
equipment you keep .. . 16K 
computer, modem, breakout box, 
digital multi meter and the exclusive 
NRI Discovery Lab. 

N Rl will train you at home 
You can learn at home in your 
spare time to become a data 
communications technician with 
NRI at-home training. NRI 
will start you with the 
basics, build upon your 
knowledge with easy-to
follow, bite size lessons 
to take you into the world 
of digital data communi
cations. You'lllearn what it takes 
to work on satellite, microwave, 
fiber optic, and telephone 

' data links. 
And you'll learn at your own 

comfortable pace, without 
classroom pressures or evenings 
away from your family. 
Over the past 70 
years, NRI has 
taught the 
latest high-
tech skills to 
almost 2 
million 

students to be
come the world's 
largest and most 
successful school of its kind. 

Hands-on training includes 
computer, modem, breakout 
box and much more 

NRI takes you far 
beyond "book 
learning." As part 
of your course, 
you receive plenty 
of practical 

Computers & Electronics 



hands-on training that gives you 
real-world skills. You get the 
Radio Shack Color Computer, 
with 16K memory to teach you 
the systems and language of 
data communications plus you 
get an operating modem to let 
you tie in with world-wide 
communications networks. 

You build your own RS-232C 
interface breakout box, 

an indispensable 
installation and trouble
shooting instrument you'll 

use throughout your career. 
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You receive a professional digital 
multimeter and the NRI Discov
ery Lab, where you construct 
solid-state circuits and demon
strate practical applications of 
the theory you've learned. 

Learn on-line with the 
exclusive NRI data network 
You'll learn what data com
munications is all about by 
actually becoming part of an 
operating network. Using your 
computer, modem, and terminal 
software, you'll go on line to 
"talk" to your instructor, take 
your final exam by computer link, 
communicate with other NRI 
students and leave messages on 
the NRI "bulletin board." 

As part of your course, you'll 
also receive membership in 
THE SOURCEsM, a regular $100 
value. A phone call ties you into 
computers loaded with instant 
news, stock quotes, electronic 
mail, educational programs, 
games, even discount shopping 
and travel reservations. 
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Tie into the NRI network using computer, software, 
and modem you get as part of your training. 

Move into the future, 
send for Free Catalog 
You can't find training like this 
anywhere else ... only NRI trains 
you at home for an exciting and 
rewarding career in the brilliant 
new world of Data Communica
tions. Mail the postage-paid card 
right now for our big catalog of 
high-tech electronic careers ·~ 
showing all the equipment you 
get, detailed lesson descriptions, 
and career opportunities. Look it 
over and decide where you want 
your future to grow. Act now. 
There's a real need for trained 
data communications 
technicians. 

NRI NRI SCHOOLS 

, McGraw-Hill Continuing 
~ '~ ~ Education Center 
l in• ~ 3939 Wisconsin Ave., 

1 • Washington, DC 20016 

WE GIVE YOU TOMORROW. 
TRS-80 is a trademark of the Radio Shack division 
of Tandy Corp. SM a service mark of Source 
Telecomputing Corp., a subsidiary of the Reader's 
Digest Association, Inc. 
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NEW 
PRODUCTS 

COMMUNICATIONS 
SYSTEM 

Cygnet's "CoSystem" is a microproces
sor-based voice, data, and simultaneous 
voice/data communications system 
that functions independently and syner
gistically with personal computers. In 
addition to simultaneous interoffice 
voice and data teleconferencing, Co
System offers such features as: electron
ic mail; speed dial; last-number memo
ry; automatic redial from an extended 
directory; programmable function keys; 
automation of special PBX calling func
tions; automatic database access; termi
nal emulation; detailed records of all 
communications activities; and calen
dar/time management. The system is 
available in 300-baud ($1495) and 1200-
baud, 212A ($1845) modem versions. 
Current models are for use with IBM 
PC, Compaq, and other computers op
erating under MS-DOS. An optional 
speakerphone costs $150. Address: Cyg
net Technologies, Inc., 420 Lexington 
Ave., New York, NY 10170. 
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LOW-COST BAR-CODE 
READER 

A compact, low-cost optical scanner 
called "Oscar" (Optical SCAnning 
Reader) from Databar Corp. can be 
used to scan bar-coded data for entry 
into popular makes of home computers 
like those from Atari, Commodore, Ra-

PC-COMPATIBLE 
WORKSTATION 

Digital Microsystems Model DMS-8'16 
workstation allows users to run MS
DOS or CP/M programs on the compa
ny's HiNet local area network. It dupli- . 
cates the functions of IBM's ROM for 
1/0 and has an IBM-compatible mono
chrome video display and keyboard 
with all the functions of the IBM PC. 
The company claims that 90% to 95% 
of the business applications programs 
that run on the IBM PC will run in the 
workstation. The DMS-816 has an inte
grated 12" video monitor and detach
able low-profile keyboard; Z80A and 
8088 processors; 256K (expandable to 
512K) of RAM; 500K-baud RS-422 
network port; 19.4K-baud RS-232 
printer port; and parallel port. Software 
included with the computer consists of 
MS-DOS, Perfect Writer, Perfect Calc, 
Perfect Speller, and Perfect Filer. $1695 
for the DMS-816, $500 for HiNet/PC 
system software to manage the network. 

Circle No. 83 on Free Information Card 

dio Shack, Texas Instruments, and 
Timex/ Sinclair. Use of Oscar all but 
eliminates the need for tedious entry 
through the computer's keyboard. 
$79.95, includes premier issue of a new 
monthly magazine with bar-coded pro
grams written in BASIC. Subscription 
rate for the magazine is $10 per month. 

Circle No. 84 on Free Information Card 
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PLOTTER FOR PERSONAL 
COMPUTERS 

The Model CR -1810 ComScriber I plot
ter from Comrex offers low-cost plot
ting on either paper or transparencies 
for personal computer users.. Its pen 
produces high-resolution letters and 
graphics symbols with an accuracy of 
0.00025" and a pen travel speed of up to 
6" per second. Pen motion is user con
trollable via a 12-key touchpad. Though 

COMPUTER COMMUNICA-
TIONS TERMINAL . 

The Model RMlOOO radio modem from 
Macrotronics is a hardware/software 
system that converts personal comput
ers into communications terminals that 
support Morse, Baudot, and ASCII 
codes. It has multistage active filter de
modulators with dual LED bargraph 
tuning displays for Morse code and 
R TTY reception and offers three R TTY 
shifts. A crystal-controlled AFSK tone 
generator provides stable RTTY key
ing, while relays are used for push-to
talk and Morse code transmitter keying. 
A hardware clock displays time, which 
can be inserted into the text. The soft
ware's multilevel split-screen format 
displays transmitted and received text 
in chronological order, and a review 

February1984 

the plotter is basically a single-pen de
vice, multiple-color plots can be per
formed, usi11g a built-in pause feature 
that makes it easy to change pens. The 
basic plotting area measures 8'/ 2 " X 
11", but the length can be extended to as 
much as 20". Character height can 
range from '/8 " to 20". The plotter uses 
standard pens, paper, and transparen
cies. It measures 14.3"W X 8.8"D X 
2.9"H and weighs 7.25 lb. $695. 

Circle No. 85 on Free Information Card 

window permits viewing and editing of 
text that has scrolled off-screen. Sixteen 
programmable messages can be linked 
and are dynamically allocated. A buff
ered ASCII parallel port permits print
ing of current text or texein the review 
window. Address: Macrotronics, Inc., 
1125 N. Golden State Blvd., Suite G, 
Turlock, CA 95380. 

I I 

Financial Analysis Program. Profin 
from Business Software is an easy-to.
use fmancial-analysis software package 
fa;r use in personal computers. It is de
signed to assist users in evaluating all fi
nancial criteria involved in an invest

. ntent before malting a decision. It 
forecasts and budgets investmept possi
bilities and analyzes discounted cash 
flows, returns on investments, and capi
. tal expenditures. The user does npt have 
to set up mathematical calculations or 
lay out a spreadsheet. Profin is written 
in Microsoft BASIC VS.2 and runs un
der CIYM~SO, MS-DOS, POOOS, and 
CP/M-86. It requires a miriimun.t of 
64K. of RAM and 240K. of disk storage. 
Available through software dealers. 

Communications Utility. BLAST 
(BLocked ASynchronous Transmis
si()n) from . Communications Research 
Group is now ~vailable for the WM PC, 
Apple, CP/M, and MPJM computers, 
·for transferring binary and text files he
tween computers, with tenninal emula
tion to mainframes. The programs em
ploy a high-level SDLCIHDLC type 
protocol for reliable transfers in both di
rections simultaneously over the tele
phone lines. It converts text files to the 
format required by the other system 
anq features text file uploading and 
• downloading and supports auto-dial/ 
auto-answer modems. $250. Address: 
Communications Research Group, Inc., 
8939 Jefferson Hwy., Baton Rouge, 
LA 70809. 

Graphica for Pocket PCs. Pocket• 
Graph I from Pocketlnfo Corp. is de
signed for use in Radio Shack TRs-80 
PC-2 and Sharp PC-1500 han<!-held 
computers. It can be used to draw bar, 
line, pie, and scatter gl'llphs with the 
computers' 4-color plotters. A user-de
fmed function can be plotted for any 
rahge of values. Data is entered' into a 
variable-size matrix ranging from 99 
rows to 99 columns. Data can come 
from the PocketCalc IV spreadsheet 
program. $29.95 cassette tape. Address: 
Pocketlnfo Corp., 7795 S.W. 184 St., 
Beaverton! OR 97007. 
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What's on the best-seller list 
in IBM Personal Computer software? 

Games can make anyone 
a winner while treating 

you to hours of fun 
and fantasy. 

Payroll can boost your 
productivity and make employee 

deductions less taxing . 

-_,: ....:;_;; ·,.. . •. - -, ..::....-' El"ctronic spreadsheets help 
-""" : ..... ~ ~ - - build financial models that 

.. can shape your future. 



Inventory control can help 
put you on top by keeping 

track of what's what 

Languages like BASIC 

Stock monitoring can 
help put you in the 
chips by tapping the 
world of Wall Srreer. 

\ Data management can help 
'\ tame your fi le of names, 

numbers , facts and figures . 

can encourage students to write 
programs of their own. 

.People prefer IBM Personal Computer software for a variety of reasons. 
And one of the best reasons is its variety. 

Because, for just about anything you want the 
IBM Personal Computer to help you do, there's 
software to help you do it. Software to help improve 
productivity, efficiency and planning. To help 
teachers teach and students learn. 

Or help you become an even more astute gamesplayer. 
Every program in our software library makes the IBM Personal Computer 

a truly useful tool for modern times . That's why a lot of buyers like you have made 
them best sellers. And the library is still growing. 

So the best may well be yet to come. -:--:-:.-=. =® --------- -- ------------·-
For more information on where ro buy IBM Personal Computer software and hardware, ·call 800-447-4700. In· Alaska or Hawaii, 800-447-0890. 

CIRCLE NO. 41 ON FREE INFORMATION CARD 



NEW 
PRODUCTS 

"FAMILY PACK" COMPUTER 

Franklin has combined a number of 
items with its Apple II work-alike ACE 
1000 personal computer to produce its 
new "Family Pack" aimed at the home 

user. The Family Pack includes a selec
tion of educational and recreational 
software, a home finance software pack
age, joystick, and BASIC programming 
manual. $1495. 

Circle No. 86 on Free ln:ormation Card 

SOFTWARE SOURCES 
Word-Processing System. Alpha
Bit's Lazy Writer word-processing sys
tem is now tailored for use in the Radio 
Shack TRS-80 Model 4 computer. This 
version makes use of the better screen 
display on the Model 4 by displaying 
text in 80 X 24 format and is fully com
patible with text created on the 64 X 16 
version used in the Model I and III com
puters. The Model 4 version consists of 
two .sets of programs, orie to use in any 
Model III DOS, the other with Radio 
Shack's new TRSDOS V6. Another ver
sion of Lazy Writer is available for use 
in the Lobo MAX-80 computer operat
ing under LDOS. $17 5 for both ver
sions. Current Lazy Writer users can 
obtain upgraded versions for $39.95. 
Address: AlphaBit Communications, 
Inc., 11349 Michigan Ave., Dearborn, 
MI 48126. 

Speedy Basic. APCBASIC from 
American Planning is now available for 
the IBM PC computer, virtually all S-
100 systems, and most other personal 
computers running under CP/ M-80 
and CP / M-86. The language provides 
unique functions and capabilities while 
reportedly retaining the friendliness 
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and ease of use of a limited BASIC for 
beginners. Among APCBASIC's fea
tures are: 50 functions, 18 commands, 
and 42 statements; exact BCD arith
metic that eliminates rounding errors; 
and multiple buffers that maximize disk 
throughput. An included Runtime ver
sion further speeds execution by up to 
50%·. Address: American Planning 
Corp., Suite 243, 4600 Duke St., Alex
andria, VA 22304. 

Advisor. Three programs that enable a 
personal computer to act as an advisor 
to its human operator during difficult 
moments in dealing with other people 
are offered by Human Edge Software 
Corp. The three products, The Manage
ment Edge, The Negotiation Edge, and 
The Sales Edge elicit from the user, in 
conversational English, information 
about himself, the situation, the goal, 
and the opponent or employee. The in
formation is combined and analyzed by 
the program, and the user is provided 
with an easy-to-read printout that 
"walks" him through the proper scenar
io to achieve the optimum resolution to 
the situation. Each program, $250. 

Circle No. 88 on Free Information Card 

ELECTRONIC TYPEWRITER 
INTERFACE 

Selectone's Model AR-180 Micro-Type 
is designed to interface Adler 
1010/ 1011 and Royal 5050/ 5011 elec
tronic typewriters with personal com
puters. Using Intel's 8031 microproces
sor, it provides an RS-232C and a 
Centronics parallel interface on a single 
circuit board that easily installs inside 
the typewriter. Readily accessible DIP 
switch programming allows the user to 
configure the typewriter to most com
puters and word-processing packages. 
Other features include: 4K buffer; com
puter control of tabs, margins, underlin
ing, boldfacing, superscripting, sub
scripting, and linefeed ing; and 
compatibility with most common baud 
rates and handshaking protocols. Ad
dress: Selectone, Computer Prods. Div., 
28301 Industrial Blvd., Hayward, CA 
94545. 

GIVE SIGHT TO YOUR 
COMPUTER 

Micromint's Micro D-CAM digital im
age sensor gives the gift of sight to per
sonal computers. It uses a 256 X 128 
silicon array and menu-driven software 
to interpret, enhance, and store images 
in a computer. Applications include 
creating graphics, recognizing patterns 
and characters, robotics, process con
trol, and security. The device features 

_..,. ~- ~ 

~:H:'L-- - ~--~·M ~ - : _W::: 
- ~ ~·.:., _ · '(; ~~ --

continuous exposure control and is 
claimed to be easy to incorporate into 
any user application. Supplied software 
includes utilities for automatic expo
sure, multilevel greyscale generation, 
screen dumps, picture storage, and im
age enhancement. It comes with inter
face card, extension cable, optic RAM, 
lens, remote housing, manual, and utili
ty software. Versions are currently 
available for the IBM PC and Apple II 
and can be specially ordered for RS-232 
interfaces. $295. 

Circle No. 87 on Free Information Card 
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TE K 2213/2215/2235 
DUAL TRACE OSCILLOSCOPES 

THE ANSWER 
BY ANY MEASURE 

Now 60 MHz or 100 MHz Tek quality 
is .just a free phone call away! 

Tek has expanded its 
best-selling 2200 scope line 
up to 100 MHz. And brought 
it all as close as your 
phone. Tek's revolutionary, 
reduced-component architec
ture brings unprecedented 
quality, reliability and afford
ability to the 60 MHz 2213 
and 2215, and now, the 
100 MHz 2235. 

All three of these lightweight 
(13.5 lb.) scopes feature 2 mV/ 
div vertical sensitivity and 
5 ns/div sweep speeds, plus a 
complete trigger system for 
stable triggering on digital, 
analog or video waveforms. 

Scopes with a compre
hensive 3-year warranty* ... 
probes ... and expert advice. 
One free call gets it all! You 
can order, or obtain literature, 
through the Tek National 

Copyright © 1983, Tektronix, Inc . All rights reserved . TTA-407-1 

2213 
Bandwidth 60 MHz 

No. of Channels 2 

Alternate Sweep 

Vert/Trig B/W Limit 

Single Sweep 

Accuracy: Vert/Harz 3% 
Delay Jitter 1:5,000 
Trigger'g Sensitivity 0.4 div at 2 MHz 

Input R-C 1M0 - 30pf 

Variable Holdoff 4:1 

Price $1200t 

Marketing Center. Technical 
personnel, expert in scope 
applications, will answer your 
questions and expedite deliv
ery. Direct orders include 
operating and service man
uals, two 10X probes, 15-day 
return policy, and worldwide 
service back-up. 

New lower price! 
100 MHz 2235 

now just $1650. 

2215 2235 
60MHz 100MHz 

2 2 + Trigger View 

Yes Yes 

Yes- 20MHz 
Yes 

3% 2% 
1:10,000 1:20,000 

0.4 div at 2 MHz 0.3 div at 10 MHz 

1M0 - 30pf 1M0 - 20pf 

4:1 10:1 

$1450t ~Now$1650 t 

Call toll-free: 
1-800-426-2200 

' Extension 128. 
In Oregon, call collect: 
(503) 627-9000, Ext. 128. 
t Price FO.B. Beaverton. OR. 
"3-year warranty includes CRT and applies to 2000 
family oscilloscopes purchased after 1/1183. 
Scopes are UL Listed. CSA and VDE approved. 

COMMITTED TO EXCELLENCE 



MASTER THE "NEW ELECTRONICS" WITH McGRAW-HILLS 

Now you can meet the challenges 
of today's incredibly rapid changes 

in electronics quickly and easily. 
This professional level electronics 
learning series is as innovative as 

the circuitry it explains and as 
fascinating as the experiments 

you build and explore! 

From digital logic to the latest 16-bit microprocessor, 
you master one subject at a time with McGraw-Hill Concept 
Modules sent to you one at a time, once a month, to make 
up the complete CONTEMPORARY ELECTRONICS 
SERIES. Each module of the fifteen in the Series is a unique 
blend of "hands-on" experience, interactive audio cassettes, 
and vividly illustrated printed support m&terials. Together 

they will prepare you for tomorrow's better jobs or advance
ment in your present position by staying current with today's 
electronics revolution. 

Understand Digital Logic . .. 
Microprocessors . .. Optoelectronics 
Here's an extraordinary opportunity to update your 

understanding of today's most important technological 
changes in electronics. You can start from scratch or use the 
Series to update yourself. You cover the latest integrated 
circuits, including TTL, CMOS, and ECL digital circuits; 
op-amps; phase-locked loops; microprocessors; and opto 
devices such as LEDs and LCDs. 

Perform Electronic Experiments 
With your first module you'll use the latest digital inte

grated circuits to build an oscillator circuit that demonstrates 
digital signals- verified visually by the flash of light emitting 
diodes (LEDs). 

You'llleam concepts applicable to all electronic cir
cuits. With the first module , you will be able to identify the 
major passive components, like resistors, capacitors, induc
tors, diodes and transformers, and active components such 
as transistors and integrated circuits. 



Each Concept Module goes right to the heart of the 
matter. You waste no time on extraneous material or out
dated history. It's a fast, efficient, and lively learning experi
ence, a nontraditional approach to the most modern of 
subject matter. 

Construct And Use New 
Explorer Design Lab 

What's more, laboratory experiments you perform as 
you expand your Explorer Design Lab system reinforce 
every significant point. All projects are designed to enhance 
and support your interaction with the cassettes and special 
text materials. 

This essential hands-on experience with actual elec
tronic components gives you a clear and simplified under
standing of contemporary electronics. Every module will 
include additional components that you mount on your 
expanding Explorer Lab system. You'll use your Lab 
throughout the Series and later to design, build, and test 
your own circuits. 

vVith your first module you 'II use 
this solderless breadboarding system. As you add additional boards to 
create your Explorer Design Lab you retain the ability to connect and build 
increasingly complex circuits easily and quickly. 

When you have received Module 15, you also have a 
wide variety of contemporary components you can con
tinue to use for your own design projects. The principles you 
will have mastered in your Series will apply to all contem
porary electronic circuits, right up to tomorrow's latest 
VLSI's (Very Large Scale Integrated) circuitry. 

Unique Interactive Instruction 
Makes Learning Easy 

With each new module you will receive a McGraw-Hill 
Action-Audio Cassette, a remarkable technique of inter
active instruction. Each tape creates a dynamic discussion 
that not only quickly communicates the facts, but makes 
you feel that you are participating in a lively dialogue with 
experts in contemporary electronics who provide you with 
first-hand information in a warm and provocative way. 

Your ability to rapidly make this knowledge your own 

is further aided by a strikingly original method using dia
grams, explanations, illustrations, and schematics to drive 
home and reinforce the meaning of all important points. 
Carefully indexed binders contain this material as well as 
the instructions to guide you through your "hands-on" lab 
experiments. Finally, having completed the Series, you can 
be awarded a 1 
Certificate of .r-. ='·"·=i~'-"-' --:=:---"-" 

Achieve- E\ee\ron\c:s 
<:ootelTIIlO"'fY 

mentfrom 
McGraw-Hill 
upon passing 
an optional 
final exami-
nation. 

Update 
Your 
Knowledge of the New Electronics 
This program is for anyone who has an interest in 

electronics. It's designed for you whether you are someone 
looking to find new directions in this wide open field ... or 
the kind of person who wants to understand what's going on 
in the world around you ... you could be a teacher who 
would benefit from a refresher course in contemporary cir
cuits, components, and applications ... a manager or super
visor in an electronics related business or industry ... an 
engineer in another field who finds electronics playing an 
ever more important role in your work. It's even for the 

YOU COVER EVERY 
SUBJECT IN 

CONTEMPORARY 
ELECTRONICS 

• Digital logic 
• Digital gates (TIL, 
. CMOS,ECL,NMOS) 
• Fllpftops 
• Counters and Registers 
• Op-amps and Applications 
• Combinational logic 

circuits (ROMs, PLAs, 
decoders, etc.) 

• Circuit analysis. LCR 

electronics engineers 
and technicians, or 
people with similar 
backgrounds who feel 
their training is out-of-date. 

McGraw-Hill's 
Contemporary Elec
tronics Series offers you 
the quickest and probably 
least expensive learning 
method available today, 
and the only one with 
"hands-on" experience. 

networks 15 D 1J I 
• Transistors (bipolar and • ay ria 

FETs), diodes and To order your first 
thyristors module under our 

• Integrated circuits (llnear 15-day trial examination, 
and digital) 

• Oscillators simply complete the 
• Optoelectronics card and send today! 
• Microprocessors If card is missing, 
• Voltage Regulation write us for ordering 
• Advanced Digital Concepts information. 

McGraw-Hill ~J '~ ~ 
Continuing Education Center c:"' t• j 

3939 Wisconsin Avenue ITM 
Washington, DC 20016. • 



NEW 
PRODUCTS 
VERSATILE DISK-READING 
COMPUTER 

Vector Graphic's Model 4-S computer 
can read a range of soft-sectored floppy
disk formats. It automatically detects if 
a disk was created under MS-DOS or 
CP /M-86 and reads 8- and 9-sector sin
gle- and double-sided disks with 48- and 
96-tpi formatting. It also offers 737K 
formatted storage capacity. The includ
ed CP/M-86 (MS-DOS 2.0 is optional) 
allows CP /M-86 and MS-DOS to reside 
on the same hard disk. Other software 
included with the 4-S consists of a GSX-
85 graphics package, 8-bit CP/M simu
lator and MBASIC, and software devel
opment . tools. Hardware consists of 
Z80B and 8088 processors; 128K (ex
pandable to 256K) of RAM; detached 
keyboard; 12" hi-res graphics display; 
two modified S-100 expansion slots; 
tone generator; and one serial and two 
parallel ports. The 4-S system is avail
able with different drive configurations, 
ranging from single and dual mini
floppy drives to a single minifloppy 
drive with 5M, 10M, or 36M hard-disk 
systems. $3295 to $9995. 

Circle No. 89 on Free Information Card 

IBM PC-COMPATIBLE 
DESKTOPPER 
TeleVideo's Model TS 1605 16-bit per
sonal computer is claimed to be fully 
hardware and software compatible with 
the IBM PC. The 8088-based computer 
comes with 128K (expandable on-board 
to 256K) of RAM; two half-height 
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368.6K floppy disk drives; RS-232 
asynchronous serial port; IBM-style 
DF-25S parallel printer port; detached 
IBM-style keyboard; and 14" green vid
eo display monitor. It can display up io 
80 characters by 24 lines and hi-res 
graphics of 640 X 200 pixels. 

Circle No. 90 on Free Information Card 
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service ae!>lgilea 
computer user and managed by the com
munications professionals who provide 
business information services to over one 
fourth of the FORTUNE 500 companies. 

SubScribers get a wealth of useful, 
profitable, or just plain interesting infor
mation like national news wires, electronic 
banking and shop at home services, and 

ping, and personal notices and a multi
channel CB simulator. 

You get games on CompuServe, too. 
Classic puzzlers, educational, sports and 
adventure games and fantastic space 
games featuring MegaWars, the "ultimate 
computer conflict~ 

Circle No.IQ:Oft,..,,..fiMQint 

call 
an illustrated 

guide to the CompuServe Information 
Se~ce. The videotex service for you, no 
matter which computer you own. 

CQmpUServe 
Consumer Information Service, P. 0 . Box 20212 
5000 Arlington Centre Blvd., Columbus, OH 43220 

800-848-8199 In Ohio Call 614-457.0002 
An :H&R Block Company 
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Adot \ \, 
matrix printer \~-' , 

thatWill \ 
• 
tmP.ro~your 

nnage. 
Meet the Apple® Image

writer, the newest dot matrix 
printer for your Apple ~rsonal 
Computer. -

And with all that it has 
going for it, just maybe the 
best dot matrix printer on 
the market. 

Take legibility, for 
instance. 

The Imagewriter crams 
140 x 160 dots into each 
square inch. So you get text 
tnat's highly readable and high 
resolution gra_phics, besides. 

And is it fast. 
The Imagewriter cruises 

at an unbelievable 
120 characters per 
second. And that's 
just in the text mode. 
It's even faster 
printing graphics. 180 
characters per second, 
to be exact. 

What's more, the 
graphics dump is up to 
60% faster than oilier 
comparably priced dot matrix 
printers. And that makes the 
Imagewriter fast enough to 
handle the Lisa:" 

Yet it's just as at home with an 
Apple III or Apple lie. Thanks to Apple 
software experts who designed tne 
co~trol electronics to gi~e. the Image
wrtter perfect compatibthty. Not to 
mention some special capabilities 

Voll , No. 4 

like superscript and subscript, to 
name just two. 

Now, with all this high-speed 
performance, you'd expect the 

Imagewriter to make the Devil's 
Own Noise. It doesn't. In fact, 

.., the Imagewriter is specially 
constructed- with overlaid 
seams and special sound
deadening materials -to achieve 
a remarkable 53 dB. How loud is a 

remarkable 53 dB? You'd make 
more noise if you read this aloud. 

The Imagewriter even has quiet 
good looks, since we designed it to 
fook like the rest of the Apple Family. 

,-------------------""l'----_L-------- Yet even with all 
its improvements, 
the Imagewriter is a 
better deal than any 

Dlllli~IIRITEII lliPPLE PRESENTS THE Dl~llfUTER Other dot matriX print-
er with comparable 

performance. And you can print that. 
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Charge! 
Go out there and get the Apple 

Personal Computer System you 
really want. Now. Without laying out 
your extra cash. Without tying up 
your other lines of credit. With the 
Apple Card. The only consumer credit 
card reserved exclusively for the 
purchase of Apple Computers, peri
pherals and software. 

Like all our products, it works 
simply: 

Fill out an application (short to 
the point and annotated in English) 
at an authorized Apple dealer 
honoring the Carcf. Your salesperson 
will call in the application and in 
most cases get an approval for you 
right on the spot. 

You can then take your Apple 
system home. You don't even have to 
wait for the Card; we'll mail it out 
to you. And by the time you get it, 
you'll probably be well into doing 
whatever you bought your Apple 
system to do. 

There is no annual fee for the 
Card, although a couple of restric
tions do apply. The first purchase 
must include an Apple Personal 
Computer and you have to put 10% 
down. And subsequent purchases 
need to be at least $100 if made with 
the Card. Oh, yes- you'll also have 
a credit limit. 

When you use the Apple Card to 
make additional purchases, all you 
have to do is show the Card and sign 
the invoice. As long as it's within 
your credit limit, of course. Our 
dealers get a little nervous when 
someone signs for half their inven
tory. You understand. 

You'll also receive monthly 
statements that include the latest 
purchases, credit available, and the 
minimum payment due. You'll also 
be happy to know Apple Card credit 
terms are affordable and the pay
ments can be spread out. It's all 

spelled out for you 
at the time your Card 
is approved. 

So stop by a participating 
authorized Apple dealer and get 
an Apple Card. Just think of it as 
credit where credit is due. 

Give your floppy disks the boot. 
We call it the'' floppy disk 

shuffle:' It happens when you have 
two or more software programs on 
floppies and you need to work with 
both. What do you do? You put one 
disk in, boot it, do your work, take it 
out, put the other disk in, boot it, 
do your work- you get the idea. 

Well, you can stop shuffling any 
time now. 

Thanks to a unique new soft
ware program called Catalyst'M from 
QuarK, Inc. Specially designed for 
your Apple III and ProFile 1M hard disk. 

Catalyst allows you to take a 
wide variety of software programs 
and store them on your ProFile. Once 
they're on your ProFile, yon just 
select the program you want from the 
Catalyst menu that appears on your 
monitor- then Catalyst does the 
rest. You'll never have to boot those 
programs again. 

What klnds of programs will 
work with ProFile and Catalyst? 

Almost anything written for the 
Apple III including copy-protected 
programs like VisiCalc~ Quick File 1M 

and Apple Writer III. Or languages like 
Pascal, BASIC, or COBOL. 

And once you've loaded these 
programs into your ProFile, the only 
disKette you may ever need is the 
Catalyst. 

So if you have an Apple III and a 
ProFile and more floppies than you 
care to flip through, get yourself a 
Catalyst. And boot those disks for good. 

Apple Computer Inc., 20525 Mariani Ave., Cupertino, CA95014. RJr the authorized Apple dealer nearest you, call (800) 538-9696. In Canada, call (800) 268-7796 or (800) 268-7637. ~ 1983 Apple Computer Inc. 

VisiCalc is a trademark ofVisiCorp, Inc. Catal~t is a trademark of Quark, Inc. Apple, the Apple logo, Quick File and ProFile are trademarks of Apple Computer Inc. 



NEW 
PRODUCTS 

-

IBM COMPATIBLE PORTABLE 

The Model RL-H7000 Senior Par.tner 
from Panasonic is an IBM-compatible 
computer bundled with a wide range of 
software. The 8088-based computer 
comes with 128K (expandable to 512K) 
of RAM and a 320K floppy-disk drive, 
with room for an optional second drive. 
It features a built-in 80/ 132-column 
thermal printer; 9" 80 X 25-character 
green video display; color graphics ca
pability with RGB output; Centronics 

parallel and RS-232 serial ports; and a 
slot for an optional IBM-compatible ex
pansion card. Software included with 
the Senior Partner includes: MS-DOS, 
Wordstar, VisiCalc, PFS File, PFS 
Graph, PFS Report; and GW BASIC. 
The computer is claimed to be able to 
run virtually all IBM software without 
modification, and its keyboard accepts 
IBM overlays. The 28.7-lb Senior Part
ner measures 181/ 4" X 133/ , 6 " X 8'/ 4" . 
$2495. 

Circle No. 91 on Free Information Card 
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RTTY I ASC/1/CW INTERFACE 

The Model MFJ-1224 Computer Inter
face from MFJ Enterprises, Inc. lets ra
dio operators use a personal computer 
as a full-feature RTTY I ASCII/CW 
send/ receive communications station. 
The device copies on both mark and 
space and contains an automatic noise 
limiter and an eight-pole active filter for 
170-Hz shifts to assure good copying 
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under varying signal conditions. It uses 
Kantronics software that features split
screen display; 1024-character type
ahead buffer; 10 message ports of 255 
characters each; status display; CW-ID 
from keyboard; Centronics-type printer 
compatibility; and send/ receive speeds 
of 5 to 99 wpm on CW, 60/ 67/75/ 100 
wpm on RTTY, and 110/ 300 baud on 
ASCII. $99.95 plus $4.00 for shipping. 

Circle No. 92 on Free Information Card 

SOFTWARE SOUKES 
Data Transfer. The Copylink commu
nications ·package from U.S. Digital 
Corporation allows high-speed transfer 
of text and program code between dis
similar computers and operating sys
tems, as well as providing access to pub
lic database services, Telex and TWX 
capability, unattended data transfer, 
and emulation of both s~art and dumb 
terminals. Other features include: man
ual- and smart-modem support, ad
vanced dialing features and null-modem 
(direct wire) transfers to 19,200 baud. 
Documentation includes a manual and 
a 334-page book, "The Complete Hand
book of Personal Computer Communi
cations." $99. 

IBM PC Tutorials. Cdex Corporation 
has released two comprehensive train
ing tutorials for users of the IBM PC 
and PC-compatible computers. The two 
products, "How to Use Your IBM PC 
with PC-DOS" and "How to Use Your 
IBM PC with CP /M-86 and Concur
rent CP/ M," each include four disk
ettes of interactive instruction and a ref
erence guide of important keystroke 
sequences and operating system com
mands. The programs are menu driven, 
and users can choose depth and pace at 
which they learn. $69.96. Address: 
Cdex Corp., 5050 El Camino Real, Suite 
200, Los Altos, CA 94022. 

Idea Processor. "Docupower!" from 
Computing! is an idea organizer that 
works with any word processor. The 
product asembles your random para
graphs, sections, pages, or any other 
word-processor texts into a master in
dexed resource file of usable ideas . 
There's no need to retype anything 
you've already typed; just pick the sec
tions you want from the master index to 
automatically create new texts, reports, 
letters, proposals, school themes, arti
cles, etc. After you mark any sections, 
paragraphs, or groups of pages of text 
you think you may use again, Docu
power! adds the material selected to a 
master resource file and automatically 
makes an index, sorted by category. The 
program is available in 20 disk formats 
for all CP/ M, CP/ M-86 and IBM PC
compatible computers. $149. Address: 
Computing!, 2519 Greenwich, San 
Francisco, CA 94123. 
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TRS-80® Ultra-High Performance MS™-DOS System 

The New Tandy Model 2000 
Personal Computer 
Radio Shack Heralds the Dawn of a 
New Era in Microcomputer Technology 
This remarkable system delivers much more than other 
16-bit MS-DOS-based computers. More speed. More disk 
storage. More expansion. Higher resolution graphics. And a 
modular design that advances the science of ergonomics. 

Use the Hottest Names In Software 
Like dBase II'" relational data base. Microsoft-Multiplan'" 
spreadsheet analysis. PFS®:File electronic filing. MultiMate'" 
word processing. And many more already acclaimed by the 
entire microcomputer industry. 

Increased Speed, Storage and Expansion 
A "next-generation" 16-bit CPU makes Model 2000 almost 
three times faster than the IBM® PC and faster than other 
MS-DOS computers, so you get the job done quicker. 
With 1 .4 megabytes of storage, you can set up mas- / 
sive data bases. And you can add more memory, high
resolution color and monochrome graphics, our new 
Digi'"-Mouse and much more. 

Complete Support 
The TRS-80 Model 2000 is backed with the quality and 
support that have kept Tandy Corporation in the fore
front of the microcomputer industry. See it today at 
over 1000 Radio Shack Computer Centers 
nationwide. 
TRS-80 Model 2000 With 

Two Disk Drives 

Commercial Lease Available 
For Only $95 Per Month 

(Plus Applicable Use/Sales Tax) 

TRS-80 Model 2000 HD With 
Built-In tO-Megabyte Hard Disk 

Commercial Lease Available 
For Only $150 Per Month 

(Plus Applicable Use/Sales Tax) 
Monitor, graphics and Digi-Mouse not included 

Compare the Tandy TRS-80 Model 2000 
to the IBM® Personal Computer 

Price Comparison' Tandy Model 2000 IBM Personal Computer 
Base Unit $2750 $2104 
2nd Drive Included (720K) $529 (320K) 
Monochrome Monitor $249 $345 
Display/Printer Adapter Included $335 
128K RAM Included $165 
RS-232 Included $1 20 
MS-DOS 2.0 Included $60 
Total Cost* $2999 $3658 

Feature Description Tandy Model 2000 IBM Personal Computer 
Internal Memory 128K Standard 64K Standard 
Disk Capacity 720K 160K or 
Per Drive 320K (opt ional) 
Microprocessor 8 MHz 4.7 MHz Clock Speed 
True 16-Bit Yes (80186) No (8088) 
Microprocessor 16-bit/16-bit data path 16-bit/8-bit data path 
User-Available 4 2 Expansion Slots* 
Graphics Options 

Color Resolution 640 X 400 320 X 200 
Number of Colors 8 4 
Monochrome Resolution 640x400 640x200 

•Comparable IBM configuration with monochrome adapter ard display, communications adapter. two 320K disk drives and 128K RAM 
tManufacturer's pricing as of 9/1183. 

llad1o thaeK 
The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

,-----------------~ 

1 Send me the Tandy Model 2000 brochure. 1 

I Mail To Radio Shack, Dept 84-A-681 I 
1 300 One Tandy Center, Fort Worth, Texas 76102 1 

I I 
I NAME I 
I COMPANY I 
I AODRESS I 
: CITY STATE _ _ ZIP : 

L ELEPHONE ______________ j 

Prices apply at ~articipating Radio Shack stores and. dealer~ IBM is a registered trade
mark of International Business Machines Corp. PFS IS a reg1stered t rademark of Software 
Publishing. MS and Multiplan are trademarks of Microsoft Corp MulhMate is a t rademark 
of Soltword Systems Inc. dBase II is a trademark of Ashlon-Tate 



NTS Electronics 
Learn Robotics, 
Microcomputers, 
Microprocessors, 
Digital Video, Test 
Equipment and more 
wi.th NTS ~rlTADrl~CTMhome 

NTS lntronic Training is a carefully developed 
and tested learning system providing a tho

rough intergration of advanced electronic 
hardware with modern lesson texts. The 

relationship between theory and practical 

training. Courses include 
state-of-the-art equipment, 
lessons and texts to make 
your hands-on programs 
exciting and down-to

applications is made clear through the 
hands-on experience of building and 

assembling kits of state-of-the-art 
equipment. Courses include a wide 

variety of test instruments, both digital 
and analog, as well as other units 

not shown here. And, depending on 
the NTS program you select, you 

can earn up to 30 CEU credits for 
successful completion. Our full

color catalog has cqmplete 
details. NTS has taught 
industrial skills for over 

78 years-a record 
that has no equal. 

earth practical. 

HERO 1 is included in two 
courses, one basic and one 
advanced. You ' ll cover 
principles of industrial 
electronics, microprocessor 
troubleshooting, fundamen-
tals of mechanics, and robotic 
applications in industry. 
You'll learn analog and digital 
skills, radio control, fluidic, 
pneumatic and servo-mechanisms, 
as well as computer interfacing 
and robotic programming. 
HERO 1, complete with arm, 
gripper and speech synthesis 
board, is a fully self-contained 
electro-mechanical robot-the 
featured unit in the most 
exciting training programs 
ever offered in home study. 

28 
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• Train 1ng ......... . 
FIRST WITH TOMORROW'S 
TECHNOLOGY 
1. Advanced "Z Chassis" NTS/HEATH "Smart Set" 
with computer space command remote control and 
space phone. Originate or receive telephone calls 
through this set and the number appears 
on the screen-store your police and other 
emergency numbers into memory which may 
be recalled and auto-dialed at any time. 
Traditional and incomparable picture quality. 
Unit has Quartz Controlled Tuning, 178 
channel capacity, remote antenna switch 
accessory for reception of VCR, VDR, Broad
cast, Cable, Video Games, and Personal 
Computer Input (no cable change) plus 
computer- controlled color. Featured 
in all-new Video Technology Course. 

2 . NTS/HEATH HN89A Microcom
puter is included in two programs. 
This famous and reliable unit features 
Floppy Disc Drive, 48K Memory on 
Board, CRT Terminal with its own 
Z-80 Processor, and standard 

1. 

keyboard as well as Numerical Input Keyboard. The growing 
importance of computer knowledge and skills have made 
these programs increasingly significant. The experience 
gained in assembling these kits is invaluable in the 
understanding of computer troubleshooting skills. 

3. NTS Microprocessor Trainer is included in our Industrial and 
Microprocessor Technology Course. It is a portable unit, contained in 

Simulated TV Reception 

3. 

a convenient high-impact carrying case. Hardware/ Uselhemall-/ncardorf//loulandmallthecoupon.lnd/calelhefleldofyourcho/ce. 

Firmware includes Monitor Operating System- (One,onlyplease.)FRIEEfullcolorcalalogw/1/besenlloyoubyrelummall . 

.----------------------------------------, Expandable User Memory-User Experimental On- 1 

Board Section-Breakpoint Editor-Single Step Trace- NATIONAL TECHNICAL SCHOOLS 09P1· 205·024 

Cassette 110. 4QOO South Figueroa Street, Los Angeles, CA 90037 
Please send FREE color catalog on course checked below: 

NO OBLIGATION NO SALESMAN WILL CALL 

.. NATIONAL liS TECHNICAL 
. SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 

February1984 

0 Robotics 0 Computer Electronics 
0 Digital Electronics 0 Video Technology 
0 Auto Mechanics 0 Home Appliances 

0 Air Conditioning/Solar Heating 

Name ________________ Age ___ _ 

Address ___________________ _ 

Apt. ____ CitY----------------

State ____ _ ___________ Zip ___ _ 

0 Check if interested in G. I. information. 
0 Check if interested ONLY in classroom training in los Angeles 

L----------------------------------------J 
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NEW 
·PRODUCTS 
DUAL SERIAL CARD 
STM Electronics has a dual RS-232C 
serial card for its CP /M-based Pied Pip
er portable computer. The card pro
vides two · 110-to-9600-baud asynchro
nous/synchronous serial ports and is 
software controlled to eliminate the 
need for setting DIP switches. Users 
can readily configure the two ports to be 
either synchronous or asynchronous 
and adjust baud rate to meet different 
requirements. $120. Address: STM 
Electronics Corp., 525 Middlefield Rd., 
Suite 130, Menlo Park, CA 94025. 

RGB/COMPOSITE-VIDEO 
COLOR MONITOR 
Taxan's new RGBvision Model 210 is 
an RGB and composite-video color 
monitor for the Apple II+ and lie com
puters. Its medium-resolution display 
capability offers 380 lines resolution 
with 0.63-mm slit pitch, and a 15-MHz 
bandwidth. The composite-video mode 
is NTSC standard and offers 2 watts of 
audio output power. It features on/off
volume and contrast controls up front 
and brightness, sharpness, color, and 
hue controls on the rear. A removable 
antiglare screen is provided. $399. 

Circle No. 94 on Free Information Card 

COMPUTER/VIDEO 
INTERFACE 
A new computer/VCR interactive in
terface and authoring system for the 
Commodore VIC-20 and C-64 comput
ers has been announced by Videobook 
Corp. The Prometheus interface con
nects the computers to any Panasonic 
5000, 6500, or 8500, Canon, or Hitachi 
VCR. A retrofit modification kit for so
lenoid VCRs that lack the required in
put plug will soon be available. $49.95. 
Address: Videobook Corp., PO Box 
19597, Seattle, WA 98109. 
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COLOR PLOTTER 

A multi-color plotter, Model 410, that 
produces presentation-quality graphs 
and charts on paper and transparencies 
has been introduced by Apple. The plot
ter is compatible with Apple Business 
Graphics and many other software pro
grams that utilize the high-resolution, 
multi-color graphics capabilities of the 
Apple II and Apple III. It features four 
color pens that can be automatically in
terchanged during graphics software 
execution. Plotting speed is specified at 

HIGH-PERFORMANCE 
DESKTOP COMPUTER 

Tandy's new TRS-80 Model 2000 Per
sonal Computer is an MS-DOS-based 
system that offers a high-performance, 
next-generation processor for the pro-

/~ 

• 

3.94I per second, with 0.004I resolution 
and 0.008I repeatability. Media size can 
be up to 11" X 17". The plotter uses a 
standard RS-232C serial interface to 
connect directly to the Apple III's built
in serial port, while Apple's Super Serial 
Interface Card is required to connect 
the plotter to Apple II, II Plus, and lie. 
Supplied with the plotter are: connector 
cables; 50-sheet package of 81,2" X 11" 
plotter paper; eight different color pens 
for paper printouts; and operating and 
installation manuals. $995. 

Circle No. 93 on Free Information Card 

fessional microcomputer user. It uses 
the Intel 80186 16-bit, 8-MHz micro
processor with full 16-bit data path to 
give it almost three times faster speed 
than MS-DOS systems built around the 
8088 processor. Included with the com
puter are two thin-line 5\4" floppy-disk 
drives with 720K capacity per drive; 
640 X 400-pixel display resolution with 
capability of displaying up to eight col
ors; 128K of RAM (expandable to a sys
tem total of 768K); detached keyboard 
with 12 function keys and separate nu
meric keypad; display/printer adapter; 
RS-232 serial I/0 port; and four expan
sion slots. Supplied at no extra cost with 
the computer are MS-DOS and BASIC . 
Available as options are monochrome 
and color video displays. The Tandy 
2000 System retails for $2750. The 
Tandy 2000 HD System, which replaces 
one floppy drive with a 10M hard disk 
and 256K of RAM, is $4250. 

Circle No. 95 on Free Information Card 
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Complete 
WORD PROCESSING SYSTEM '996 
(Featuring: "THE SCRIPT 64" 80 COLUMN EXECUTIVE WORD PROCESSo'R) 

LOOK AT WHAT YOU GET FOR ONLY $995.00 
1. "THE SCRIPT 64" Executive Word Processor, 80 column in color or black and white, 20,000 word dictionary, data 
base, mail merge and labels' Developed by Richvale Telecommunications Ltd. 2. The powerful 84K Commodore 64 
Computer! (more features than Apple II) 3. 170K Commodore 64 Disk Drive' 4. Box of 10 "Loran" Disks! 5. Gemini 
10X Starmicronics, 10" Carriage Deluxe. 120 CPS. Dot Bit Addressable, Tractor-Friction Printer'S. Deluxe Cardco 
Printer Interface' 7. Box of Printer Paper1 8. 12" Green or Amber Screen "Sanyo" Monitor! 9. Monitor Interface 
Cable! 10. "Special Software Coupon" that allows $100 to $300 savings' 

PLus! THE 0 Olympia oPTION!! 

You can add the n Olympia Electronic 
Typewriter/Computer Printer for Superb Letter 
Quality correspondence and documents! Now 
you can have the best Electronic Typewriter 
made and used by the world's largest corpora· 
tions (better than IBM Selectric) plus - a .Pro
fessional Computer Printer (two machines in 
one) for {)nly $395.00 additional cost!! List 
Price $799.00. (Competitive word processing 
systems sell for $3000 to $5000 without the 
electronic typewriter feature!!!) 

15 DAY FREE TRIAL We give you 15 days to try out these SUPER SYSTEM PACKAGES 1! If it doesn' t meet 
your expectations, just send it back to us prepaid and we will refund your purchase price'' 

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or 
programs fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge' 

r--------------------------i 
I Add $50.00 for shipping and handling!! I 
I Enclose Cashiers ChecK, Money Order or Personal Check. Allow I 
I 14 days for delivery, 2 to 7 days for phone orders, 1 day express I 
I mail' ·Qanada orders must be in U.S. dollars. We accept Visa 1 

L~~~s~::~_w_:~~~~~-------------! 

PRDTECTD 
ENTERpRIzE s (WE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order · 

February1984 
Circle No. 40 on Free Information Card 
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Timex turns your home into a bank, 
a library, a shopping center, an airline 
reserv(ltion office, a schoolroom, an 
electronic PQSf office and a whole 
lotmore. ,. 

The remarkable new Timex 
Sinclair 2068 computer system brings 
a fascinating world of telecommuni
cations into your home. 

With the addition of the TS 2050 
Telecommunications Modem, the 
new Timex Sinclair 2068 computer 
can be linked with telephone lines. 
allowing you access to other com
puters around the world. 

A new world of opportunities. 
You can shop at home for thou

sands of items and charge them to 
your credit cards. Call on special
ized data banks for information. Pay · 
your bills. Look up airline schedules 
and reserve your seat. Tie into Dow 
Jones News/ Retrieval® for the latest 
quotes on stocks. 

You can also use your Timex 
computer and modem to send mail. 
Overnight you can have a paper 
letter delivered for less than half the 
price of air express. 

It's all possible when you tie into 
elecommunications services like 
CompuServe. Dow Jones News/ Re-

~....._ 

trieval~ MCI Mail and THE SOURCPM 
Timex even makes that easier. 

$169 Telecommunications bonus. 
When you buy a TS 2068 com

puter and TS 2050 modem, you'll 
also receive membership to THE 
SOURCE~M America's information util
ity Plus free use of the CompuServe 
demonstration area. And if you sub
scribe to CompuServe, two free hours 
of standard service connect time. 
Plus an introductory offer when you 
register with MCI Mail lets you send 
your first letter free. 

And registering for MCI Mail 
automatically gives you a compli
mentary subscription to Dow Jones 
News/Retrieval~ 

Behind it all, a great computer. 
72K. Color. Sound. Under $200. 

The heart of the Timex Telecom
munications system is the Timex 
Sinclair 2068. a second-generation 
home computer designed with one 
purpose in mind-to be useful. With 
72K on-board memory, it's powerful 
enough to entertain you with brilliant 
color graphics and 8-octave sound. 
Plus do word processing as well as 
spread sheet functions. 

Its unique one-touch entry 
requires no typing skills. And the new 
Timex Sinclair Command Cartridges 
can be used without any knowledge 
of programming. 

For your personal records, you 
can add the TS 2040 printer. For 
game playing, the Timex Sinclair 
Command Stick is designed for fast
action firing. And the TS 2020 Pro
gram Recorder makes loading 
programs fast and easy. 

So whether you use the Timex 
Sinclair 2068 for telecommunications, 
or simply as a great home computer, 
you've got a powerful performance 
package. To purchase it see your 
local dealer or mail the coupon. 

Touch more of the world, with Timex. 
~--------------Mail to: Timex Computer Corporation, P.O. Box 3138, Dept. CE, 

Wallingford, Conn. 06492. Or call: 1-800-24-T-1-M-E-X. 
Item Price Total 

Timex Sinclair 2068 Com uter $199.95 
Timex Sinclair 2040 Printer $ 99.95 
Timex Sinclair 2050 Modem $119.95 
Timex Sinclair 2020 Recorder $ 49.95 
Timex Sinclair 2090 Command Sticks S 14.95 ea. 

Offer good only in U.S.A Please add $5 ha nd ling charge. $5.00 
Connecticut residents please add 7 Y2% State tax. 1--- --l 

I enclose a check/ money order for$___ Total ..__ __ _, 
Please charge my VISA® / MasterCardTM account no. ______ _ 
Exp. date __ _ 

Name 

Address 

City State Zip 

[lirtJ¥£1 sin~::lair- ecse I] 
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RUMORS & GOSSIP 

.,. Apple is rumored switching to 
Sony microfloppy in its forthcoming 
Macintosh microcomputer, a less
pricey version of the Lisa .... Adam 
Osborne is reportedly about to start a 
new venture based on software publish
ing .... Commodore is . expected to 
shortly announce a new disk drive for 
the C-64 which employs the user port 
rather than the 488 serial bus interface. 
This would speed disk 1/0, the slowness 
of which has long been a complaint of 
C-64 owners .... Videobook Corp., Se
attle, W A, is rumored readying a per
sonal computer that runs Apple, Com
modore 64, and IBM PC software and 
sells for under $500 .... MicroOffice 
Systems Technology, which introduced 
the "RoadRunner" knee-top computer 
last fall (with an 8-line by SO-character 
LCD display, running CP/M) is prom
ising to introduce units with 16- and 25-
line displays by mid-year .... At least 
six IBM PC clones are expected from 
Taiwan during the first quarter of this 
year .... Morrow Designs is expected 
to announce transportable and portable 
machines compatible with the IBM 
PC .... Mattei Inc., maker of the 
Aquarius home computer, is rumored 
getting ready to follow in TI's footsteps 
and exit the home computer business. 

OSBORNE NEWS 
.,. Don't count Osborne Computer 

Corp. out of the game yet. Despite the 
fact that the company is operating un
der Chapter 11, there are signs that Os
borne computers may live on. The Os
borne I and Executive models are still 
selling well in England where IBM PC 
only recently went on sale, and porta
bles such as the Compaq, Corona and 
KayPro are either not yet available or 
have very limited distribution. In fact 
Osborne is selling so well in England 
that the British distributor is consider
ing starting production there. The Os
borne machines are also still doing well 
in Canada and several other foreign 
countries, too. 

Here in the U.S., many dealers who 
have healthy stocks of Osborne units are 
holding "close-out" sales offering the 
Osborne I for as little as $800 and the 
Executive for under $1500. These prices 
offer buyers real bargains since Xerox 
has gone on record as promising to pro
vide service support for these units for 
at least another two years and purchase 
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$1 million in spare parts from Osborne. 
There are rumors that several compa

nies are interested in buying the compa
ny. It still has several thousand Osborne 
I and Executive models in inventory 
and the parts to build many more. The 
company also has reportedly completed 
development of an IBM PC compatible 
version of the Executive and a true por
table, and is ready to go into production 
on the units. 

APPLE NEWS 
.,. If you have been to a local com

puter flea market lately, you are aware 
that Apple has not yet won the battle of 
stopping the importing of Apple II 
clones from the Far East. Although Ap
ple has been successful in having the 
U.S. customs service impound Apple 
copies, it has not been able to stop im
porting of parts to build Apple lis. 
Thus, at computer flea markets one sees 
printed circuit boards and assembly in
structions for the Apple II being sold for 
as little as $25. And there are Apple II 
keyboard copies, ROMs, and a bag of 
parts, power supply, and even cases. So 
a copy of the Apple II can be put togeth
er by a hobbyist in a few hours for under 
$300. 

Further, dealers, despite Apple's at
tempts at preventing discounting of 
units, are offering discounts on the lie. 
Most dealers attempt to conceal them 
by bundling the unit with peripherals 
and software. However, there are deal
ers selling the basic unit unbundled for 
well under $1000. Apple is expected to 
shortly reduce the suggested retail price 
of the lie to just under $1000. 

Apple Computer and Rana Systems 
Inc. have entered into an agreement to 
provide a disk add-on system for the 

Apple II that will provide IBM PC com
patibility. The add-on will provide two 
360K drives, 8088 processor, 256K of 
RAM, and the MS-DOS operating sys
tem for just under $2000. The success of 
this product is uncertain since it costs 
more than the Apple itself. 

Apple's "Elr' transportable comput
er (rumored in this column previously) 
should be announced by the time this 
appears in print. The unit is expected to 
use a 6500-type processor and hence 
have a high level of Apple II compatibil
ity. It should have 64K of RAM ex
pandable to 128K with some expansion 
slots on the motherboard. It will use a 
microfloppy drive and, thus, the overall 
unit will be physically much smaller 
than the Apple II. RS-232 and 
Centronix ports are expected to be stan
dard. A true battery-operated, portable 
CMOS version is expected before year
end. 

BAD TIMES 
IN THE HOME 
COMPUTER BIZ 

.,. Atari, which had expected to ship 
at least a half million of its new XL se
ries of computers by the end oflast year, 
is rumored to have actually shipped 
only a little over 100,000 units. Ship
ments, which were supposed to begin in 
September, did not begin until mid
October. 

Atari is rumored readying a new hi
end computer that is IBM PC compati
ble. If true, it may signal a move by 
Atal'i away from the low-end home 
computer business in which it has as yet 
to show a profit. 

Warner Communications, Atari's 
parent, reported a loss for the first 9 
months of '83 of almost $425 million. 
While the company's profits from other 
businesses rose by 32%, the Atari video 
game and computer divisions produced 
a loss of over $536 million on sales that 
dropped from $1.41 billion to $753.6 
million. 

Texas Instruments exited the home 
computer business after losing half-a
billion dollars on its 99/4 computer. It 
held a "fire sale" during the Christmas 
season to sell off over 100,000 units in 
stock. And Coleco Industries, which 
promised to start shipping its Adam 
system by the end of last August, did 
not actually begin shipments until the 
end of October. Thus it expects to ship 
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far less than the half-million units 
promised by the end of '83 . 

Interestingly, Atari and Coleco react
ed to the introduction of the IBM PCjr 
home computer by raising their home 
computer prices. The PCjr, which is 
tagged for $669 base price for its entry 
model, may signal a leveling off in the 
pricing battle that has laid waste to the 
home computer market. 

MORE BAD NEWS 
IN THE 
COMPUTER BIZ 

.... Digital Equipment Corporation 
disclosed that it had sold about 19,000 
micros in the last quarter, about 30% 
less than it had expected. 

Apple Computer revealed that earn
ings for the last quarter dropped by 
73% despite an increase in sales of 55%. 
Expenses for research and development 
and marketing and distribution soared. 

NATIONAL 
SAMPLING 32-BIT 
MICRO 

.... National Semiconductor started 
shipping samples of its new NS32032 
32-bit microprocessor last October, 
fully two months before its promised 
shipment date. National claims that the 
32032 is the first microprocessor to 
break the 1-MIPS (Million Instructions 
Per Second) barrier and that it will have 
a 7-MIPS unit by 1987. The unit is said 
to be upward compatible with the Na
tional Semiconductor 16000 line of 16-
bit microprocessors and it operates at 6 
MHz (a 10-MHz unit is expected short
ly). The 32032 is expected to find wide 
use in applications such as CAD/CAM, 
telecommunications, robotics, and mili
tary and space applications. 

NCR is also sampling a 32-bit micro
processor and Intel is expected to begin 
sampling its 80386 micro (upward com
patible with the 8088 and 8086) this 
spring. 

FIRST OPTICAL 
STORAGE DEVICES 

.... Shugart has released its Optimem 
1000 !-gigabyte optical disk drive, 
priced at $6000. The device uses a laser 
to write indelible information on a 
preformatted 12" removable cartridge 
optical disk. This is now the second 
such unit to become available, the first 
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being from Panasonic. Panasonic is also 
shipping a 7" video disk that some cus
tomers are using for data storage. An 
erasable version is expected next year. 

Storage Technology is expected to in
troduce a 4-gigabyte optical unit using a 
14" medium and a technology similar to 
that used by Shugart. The unit will be 
compatible with IBM mainframes. 

NEC and 3M Co. are cooperatively 
developing a unit with 12" disks and a 

technique using a laser to burst pre
formed blisters. NEC is expected to 
start shipping units shortly. Phillips, 
Sharp and Sony are also known to be 
working on systems even though no for
mal announcements have been made. 
Hitachi, Toshiba, and San yo are all cur
rently beta testing small low-cost units 
and announcements are expected 
shortly. 

THE SOFTWARE 
SHAKEOUT 

.... Sale of software is approaching 
that of the record business ($3.5 billion) 
and the number of new programs issued 
last year exceeded the number of new 
record albums introduced . PC 
Telemart, Fairfax, VA, a computerized 
catalog, already lists 15,000 titles and 
40,000 products (many titles come in 
different versions for different comput
ers). The number of software products 
doubled last year and will probably dou
ble this year again. 

The explosive growth in the number 
of software products has made the role 
of the software distributor more impor
tant than the developer. Thus, Softsel 
Computer Products, a distributor, did 
an $8-million business last year, while 
the leading developers such as 

Microsoft, VisiCorp, MicroPro and 
Digital Research did $70, 53, 51, and 46 
million, respectively. 

All of the leading software developers 
businesses are based primarily on one 
product and they are striving to broaden 
their product lines. About 50% of 
Microsoft's revenues came from its Ba
sic interpreter, for example. 

Some companies have already begun 
to offer inducements to salesmen to 
push their products. So far the software 
market has not seen a price war, but new 
products being introduced are carrying 
lower prices and price declines are 
inevitable. 

RANDOM NEWS BITS 
.... Xerox, which only two months 

ago boasted that it planned to open 50 
computer stores a year for the next few 
years, has sold off 43 of its current stores 
and shut the remaining 10. Rumors are 
that they always operated in the 
red .... Intel has introduced a nonvola
tile byte-wide 4K RAM. Its secret is an 
EEPROM shadow memory that retains 
data when power is turned off .. .. 
Docutel!Oiivetti has introduced a knee
top computer. What is interesting about 
the unit is that it is the third such ma
chine (the other two are from Tandy 
and NEC) designed and made by 
Kyocera in Korea . ... Bank of Ameri
ca announced a "Personal Computer 
Account" for owners of home comput
ers who wish to do bank transactions us
ing their systems and the phone lines. 
... Fujitsu Ltd. is the first company to 

introduce a personal computer using 
the Microsoft MSX operating system. 
Sales of the unit are currently being lim
ited to Japan. 

QUOTATION 
OF THE MONTH 

..,.. "The iAPX432, although not a 
business success, is a technical triumph 
in that it blazed a lot of computer archi
tecture territory. We developed a. num
ber of capabilities and functionality that 
we have since adapted to products like 
the 286 and 386. We do believe in the ar
chitectural direction of the 432 and are 
currently very intensely developing the 
next 432 product." 

David House 
Vice President & General Manager 

Microcomputer Group 
Intel Corp. 
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LES SOLOMON ON 

COMPUTER HARDWARE 
THE 
ULTIMATE 
COMMUNICATOR 

D URING the past several years, I 
have been reading about the lat
est communication techniques 

using satellites and physically small, 
low-power transmitters that enable sci
entists to keep track of the movements 
of small creatures wandering about the 
surface, or in the seas, of this planet. It 
appears that constant monitoring can 
take place whether the small animal is 
scurrying around the polar icepacks, 
creeping through tropical jungles, or 
swimming around in some lagoon. 

The thought struck me the other day 
that this monitoring technique could 
form the basis for what I call the "1984 
Ultimate Communicator," a technique 
that combines computer technology, 
digital devices, and a little r -f 
technology. 

Consider the digital watch that most 
of you have on your wrists. The com
plexity of even "el cheapo" model is the 
equal of that used in large-scale digital 
computers only a few years old. They 
have seven-segment LCD readouts, 
multi-functions (some include a calcu
lator), and even a liquid-crystal screen 
capable of resolving TV images. And 
the power source for all this digital ac
tivity? A cell so small that it can be easi
ly lost in a pocket or purse-yet so pow
erful that the watch can run for a couple 
of years before battery replacement. 

Now let us look at a couple of recent 
developments. First is a new technique 
that allows an LCD screen that is the 
equivalent of an 8" diagonal CRT to dis
play 25 lines at 80 characters (the same 
as most terminals). The second is the de
velopment of "software on a chip" (in 
this case CP/M), while the third is new 
CMOS deposition techniques that allow 
a 256K-bit RAM or a CPU to have a 
mere 10-pA standby power. In fact, as 
the deposition goes under a 1-f.Lm line, 
even greater chip densities can be 
reached. 

The r-f and telemetry devices have 
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An ever-watchful satellite will have y~ nu~. 

also reached new highs (or is it small
ness) in physical size and required oper
ating power. If the package is small 
enough not to bother a small animal, 
then it will not bother a larger 
animal-man. 

Now let's put the items together. 
Even with only a slight knowledge of 

electronics, you can see that it is now 
possible to build a digital device that 
will act for all intents and purposes like 
a conventional computer terminal, but 
instead of being tied to a telephone line 
so that data can be passed back and 
forth, it is coupled via a radio link to a 
satellite somewhere up there. 

Since any given satellite can cover a 
good portion of this planet, and since 
satellites can communicate with each 
other, this allows two-way communica
tions between an earth station and a per
sonal communicator to take place no 
matter where on the planet the user is. 

But that is not all. Since the introduc
tion of digital computers, methods for 
maintaining data integrity have been at 
the forefront. In the area of personal 
computers alone, software "piracy" has 
cost the fledgling industry millions of 
dollars. In industrial, scientific, bank
ing, and military areas, data integrity is 
paramount. This has given birth to a 
new set of chips called "data encryp
tion" devices that will allow data com
munication only when a unique user 
code is employed. (One out of 2 to the 
57th power in the case of one chip.) 

Thus, it is possible for each person to 
be given a unique number (Social Secu
rity?) at birth, and use this number for 
all data communications. Since this is a 
unique set of personal digits, and since 
satellite transmissions even now cover 
the planet, if anyone called your num
ber, and you didn't answer, you would 
be among the missing. <> 
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Useful as soon 
as it's uncrated, 
Adam is an 
exciting package 
for the beginner 
or experience~ 
computerist 

By Charles P. Rubenstein 

T HOUGH almost too long ago to 
remember, Coleco's introduc
tion of the Adam Family Com

puter System last summer had the same 
kind of impact as a 90%-off sale at a de
partment store. After all, Coleco was of
fering an 80K computer with a high
speed digital tape drive, a daisy-wheel 
printer, and bundled software for the 
unheard of price of $600! Normally, 
that amount could only buy the printer. 
And with the reputation that the com
pany had built up with its enormously 
successful Coleco Vision video game 
machine (whose cartridges are compati
ble with the computer), you just knew 
that Adam was something special. 
Now, after months of waiting and a cou
ple of price increases (the latest suggest
ed retail figure is $750), Adam has 
emerged. Here's a hard look at this ex
citing package. 

The Basic System. The Adam Family 
Computer System consists of a key
board, a memory console with built-in 
digital data drive and Coleco Vision car
tridge port, a SmartWriter daisy-wheel 
(letter-quality) printer, connecting ca
bles, adapters, and a pair of multi
function ColecoVision controllers. Also 
included in the basic package are three 
digital data packs (C-250 tape cas
settes): SmartBASIC, "Buck Rogers 
Planet of Zo.om," and a preformatted 
blank tape. 

When you turn Adam on, it comes up 
as an electric typewriter. Press a key and 
it becomes a word processor. Load a 
tape ·and you can learn and use BASIC 
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The keyboard and two multi-function ColecoVision controllers. 

or play true-to-life arcade games. 

A Look Inside. The recipe for Adam's 
"central nervous system" goes some
thing like this: take one Z80 micropro
cessor and 64K RAM, add a Coleco
Vision video controller and 16K of 
video RAM, and stir gently. Then fold 
in a "master" Motorola MC6801 single
chip microcomputer as a network con
troller. Finally, add three more 
MC6801s to govern the operation of the 
digital data drives, the printer, and the 
keyboard. 

· The MC6801s operate at a 1-MHz 
clock rate in a network arrangement 
tpat treats each of the peripherals 
(printer, tape drive, and keyboard) as a 
s-eparate self-contained computer 
system. 

Identification and communication 
among these intelligent peripherals is 
accomplished through the " master" 
network controller in communication 
with each unit's National LM339 quad 
comparator used as a port decoder. All 
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of this is orchestrated, as necessary, un
der the control of the Z80 
microprocessor. 

Adam's memory allocation is shown 
in Table I. There is the basic 64K RAM 
and an additional 16K;of video RAM. 
The built-in word processor is con
tained in a 24K ROM and a general
purpose operating system takes up an
other 8K ROM. There is also 8K of 
ROM dedicated to peripheral control. 
Adding up the pieces, the basic system 
comes with 80K RAM and 40K ROM. 

The Memory Console. Adam's memo
ry console contains the Z80 micropro
cessor; a Coleco video, controller; the 
master and tapecdrive MC680ls; 80K of 
RAM; the 24K word-processor ROMs; 
a· ColecoVision game-cartridge socket; 
an "Adamnet" 6-pin modular tele
phone plug connector; a 60-conductor 
edge-card expansion bus; an r-fmodula
tor; and three card sockets (two 30-pin 
and one 44-pin edge-card connectors) 
for whatever the Coleco wizards decide 
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they want to come up with next. 
The 19" X 13.75" X 4.25" memory 

console weighs in at about 9.5 lb with a 
single data drive. Unseen by the user is 
.the completely r-f shielded computer 
and video-signal generator boards in
side the console. Adam provides for a 
variety of audio/video outputs at the 
rear of the console. There is a standard 
(r-f) TV output through a phono plug 
which can be switched to channel 3 or 4 
as desired. Another phono plug supplies 
video output signals for standard moni
tors, and a third yields both audio and 
video signals on a 7-pin DIN plug. On 
the right side of the console are two 
ports for the Coleco Vision hand con
trollers, and an expansion slot. On the 
left side are a power and printer-o_utput 
connector as well as the Adamnet con
nector. The keyboard cable connects to 
a 6-pin modular telephone plug on the 
front in the lower right-hand corner. 

The digital data drives are conve
niently poised for operation on the front 
left side of the console. One drive comes 
with the basic system while a second op
tional drive can be easily installed by the 
family user in about 10 minutes with a 
Phillips screwdriver. The drives are rea
sonably designed except that it is easy to 
insert a data pack in backwards due to 
inadequate labelling of the pack front. 
However, Adam "knows" that the pack 
is not in properly, and says so; but I per
ceive that the life of the drive may be re
duced somewhat due to forcing the pack 
in. The doors seem a bit too flimsy and 
actually bow out when properly insert
ed data packs are in use. This is caused 
by spring-operated safety features that 
assure good data transfer. The drive is 
on whenever a tape is in it since the tape 
is constantly being stretched to keep it 
taut. This tends to heat the drive, and 
thus the pack. There is no indicator to 
tell you when the drive is running nor 
any mechanism to prevent the door 
from being opened while the pack is in 
use. 

The C-250 digital data pack cassette 
tapes are preformatted to hold about 
SOOK (253 2K blocks) of data or, as ad
vertised, about 250 double-spaced pages 
of text. To give some feel for what this 
means, the complete four-level "Buck 
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It achieves its 
operating goals 
and nothing is 
near it for 
the price 

Memory console with data drives and game cartridge socket. 

Rogers Planet of Zoom" program is 
about 144K long. There are no true 
specifications for the drives or pack oth
er than the supposed access time of 19.2 
kilobytes/ second. I found that this 
number is of no great consequence since 
a considerably longer time is spent 
checking the directory, finding and 
loading the program, and then execut
ing it (i.e., 56K ofSmartBASIC loads in 
about 68 seconds). 

The Keyboard. Adam's keyboard is 
networked and controlled, as are all of 
its peripheral devices, by an r-f-shield
ed, Motorola MC6801 single-chip mi
crocomputer and LM339 quad compar
ator device decoder. The keyboard unit 
is housed in a rugged beige and brown 
plastic case, and attached to the memo
ry console by means of a 6-wire, modu
lar telephone-type connector. Its 75 
keys are the full-travel, tactile-feedback 
type designed for both the more brutal 
among us, and our young children. The 
keys are ruggedly built, yet they let you 

know when you have pressed them 
properly. Their initial feel, to individ
uals familiar with more conventional 
typewriter and terminal keys, leaves 
something to be desired. In fact, they 
feel quite tinny. However, after using 
the keyboard a while, you become ac
customed to it. 

The keyboard is composed of a 54-
key standard alphanumeric keyboard 
(includes TAB, CONTROL, SHIFT, and 
LOCK keys); a set of 6 "smart keys" la
belled I, 11, III, IV, v, and VI above the 
standard area; a set of 10 function keys 
for use with the word processor; and 
five cursor-control keys. 

The SmartWriter Printer. Another 
peripheral means yet another MC6801 
networked into Adam's central nervous 
system. However, the printer is more 
than just another smart peripheral. For 
beating inside the bowels oCthis cleverly 
designed daisy-wheel is the system pow
er supply. 

The SmartWriter constitutes, at the 
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Block diagram of Adam's "central nervous system." 

very least, a major breakthrough in 
cost-effective packaging. Here, included 
with the complete Adam computer sys
tem is a 10-character-per-second letter
quality, bidirectional daisy-wheel print
er whose cost should be what the entire 
system is being sold for. Yes, it is a bit 
noisier than the dot-matrix printers that 
retail around $400; yes, the construc
tion is not as rugged as you might want; 
and yes, it is a bit difficult to insert and 
adjust paper in the platen. But-the 
sound level of this printer is only slight
ly higher than an IBM Selectric, or oth
er daisy-wheel printer (probably be
cause of its plastic shell construction); 
And its cost, if available separately, 
would probably be under $200! 

Of course, when compared with 
printers costing much more, there are 
some problems with the design of the 
printer. The line cord and power cable 
both are connected in the center rear of 
the printer making the use of fan-fold 
paper a bit sloppy. The daisy-wheel 
mechanism is exposed to little hands 
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and inquisitive fingers. And, as a result 
of the internal system power supply, the 
printer "hums," the left side of the pa
per platen (above the power transform
er) gets warm (about 3°C above room 
temperature), and the rear upper-right
hand corner of the top of the printer gets 
hot (about l5°C above room 
tern perature). 

As is often the case with inexpensive 
daisy-wheel printers, the letters often 
get printed on an ever-so-slight angle. 
On testing the printer speed and word
processor abilities, I found an even 
greater problem which may be related 
only to fan-fold paper. The printer 
sometimes inserts a space(s) between 
lines. I printed out 53 lines of copy, and 
the printer inserted seven random line 
spaces! Repeating this test four times re
sulted in a total of 24 random line 
spaces. The speed at which this was ac
complished was a respectable 10.73 
characters/second. A 9-line screen, 
printing from within the word proces
sor, was printed in about a minute, at a 
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rate of 9.79 cps. As an aside, built into 
Adam is an irreversible CTRL P com
mand which will attempt to print every
thing currently on the screen. This can 
be helpful when writing BASIC pro
grams when you do not wish to have 
only a listing of the program, but rather 
the results, etc., as well. 

The ColecoVision Controllers. There 
are two multi-function ColecoVision 
controllers. One can be placed in a cra
dle on the right side of the keyboard and 
serve as a joystick cursor controller and 
as a number pad. This is not as nice a 
feature as it may seem because the num
ber pad is an exposed membrane type, 
which I found harder to use than the 
standard number keys on the regular 
keyboard. 

Each controller has a disk-topped 
joystick handle that needs a full 0.25" 
travel to turn on the internal switch ele
ments. This tends to make for slower, 
sloppier, and more tiresome game play
ing, yet allows even the heavy handed 
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person to play without destroying the 
unit. The two pushbuttons on either 
side of the controller are used for speed, 
fire, etc. control. In addition to being 
used as an accessory number pad, the 
diode-matrix encoded touch-tone num
ber keypad can be used with games. 

Resident Software. About five sec
onds after the system power is turned 
on, Adam awakes, ready for use as an 
electronic typewriter with video dis
play. The user receives an immediate re
sponse to a keypress. Short notes, let
ters, or whatever can be typed with the 
ease of using any electronic typewriter. 

To use the Smart Writer word proces
sor, you merely press the WP "smart 
key" in the upper left-hand corner. This 
brings you to the resident (24K ROM) 
line-editing WP mode. The basic screen 
format is the same, but this time there is 
a scale on the left side of the screen that 
indicates where you are on a page. 
There is no indication of what line you 
are on other than this, although the top 
horizontal scale shows what column 
you are in. The WP has a large number 
of features. Perhaps the most dramatic 
and user-friendly aspect of it is Coleco's 
use of definable keys. These six keys 
with Roman numerals are double-size 
and are defined for the user inter
actively at the bottom of the word-pro
cessor screen. 

The word-processor screen is divided 
into two distinct areas: a display of the 
last 8 lines and the line that is being 
edited or entered. Each line is composed 
of a 35-character first "line" and a 25-
character second "line" for a total of 60 
characters (default) per full printed line 
(72 characters maximum). If you want 
to print out the nine lines displayed, you 
press the PRINT button in the upper 
right-hand corner of the keyboard. You 
will be "asked" to press one of the smart 
keys. You can print an underlined (hi
lited) section of the screen, the work 
space (entire file), or the screen only on 
either fan-fold or individual sheets of 
paper. Once you decide, you press 
smart-key v to do the printing. When 
the printing is done, Adam returns 
automatically to the primary screen for 
more work. 
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Adam's ability 
to do more than 
one thing at a 
time is called 
multitasking 

The daisy-wheel printer houses the system power supply. 

Cassette Software. Nearly anytime 
you wish, you may insert a digital data 
pack into drive 1 and push the reset 
switch located atop the memory console 
to load in software. Included with 
Adam are two software cassettes: 
SmartBASIC (an Applesoft BASIC
like high-level language), and "Buck 
Rogers Planet of Zoom," a multilevel, 
multiscreen, arcade extravaganza. 

SmartBASIC. Coleco SmartBASIC, 
which takes about 68 seconds to load, is 
compatible with Applesoft BASIC. 

TABLE 1-COLECO ADAM 
MEMORY ALLOCATION 

64K Open Work Space 
16K Video Memory 
24K Word Processor ROMs 

8K Operating System ROM 
2K Keyboard Computer ROM 
2K Tape Drive Computer ROM 
2K Printer Computer ROM 
2K (Master) Network Computer ROM 

64K (Optional memory expansion) 

What this means is that the standard 
commands used for Applesoft generally 
can be used with Adam. For example, to 
list a program on the printer, you would 
type PR# 1 and LIST, rather than us
ing a command such as LLIST. Howev
er, PEEKS and POKES of memory lo
cations are not the same between Adam 
and Apple. Thus, if you were to copy a 
program written for an Apple computer 
that included these particular com
mands, it wouldn't necessarily work 
with Adam. 

I calculate the SmartBASIC. pro
gram, which claims to have 225 blocks 
of memory left in the directory, to be 28 
blocks, or about 56 kilobytes long! This 
seems to be rather large for a cassette
based program, so I guess the Z80 ma
chine language requires quite a bit of 
code to duplicate the 6502-coded 
Applesoft BASIC. However, since most 
disk-based BASICs are 16K or smaller, 
I suspect that SmartBASIC includes 
much of the RAM space for video map
ping in the graphics mode. 
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"Buck Rogers Planet of Zoom" takes advantage of Adam's excellent graphics. 

Most standard BASIC commands are 
usually parsed (decoded) in an area 
rather low in memory. Adam uses the 
area between 288 and 1152 decimal for 
these. Again, as is customary, Adam 
uses the area on top of the BASIC com
mand listing (between 1152 and 1504 
decimal) for the error message listing. 

Adam's SmartBASIC graphics 
comes in four varieties, pure Text (24 
lines of 36 characters) low-resolution 
(GR) graphics (40 X 40), hi-resolution 
(HGR) graphics (256 X 160) with four 
lines of text, or pure hi-resolution 
(HGR2) graphics (280 X 192). In its hi
resolution mode, the screen memory 
alone requires over 52 kilobytes ofinfor-
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mation for each display screen. 
Since no memory map is supplied 

with any of the manuals, you will have 
to wait for information analyzing the 
memory contents, BASIC pointers, etc. 
For example, the Apple uses a PEEK 
( - 16336) to initiate sound. 

We all hear the pretty music and fun 
sounds of the Buck Rogers game. But 
how do we create our own sounds? And 
where are the collision and graphics reg
isters? Also, there is no information on 
creating those beautiful background 
screens. Is there a simpler (other than 
byte-by-byte memory mapping) tech
nique to create HiRes screens? How can 
we enter our own Z80 machine Ian-
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guage programs? How can we hook up 
the outside world to Adam's network of 
computers? These questions cannot be 
answered without proper support 
material. 

"Buck Rogers Planet of Zoom." In
cluded with the basic system is the ar
cade game, ' 'Buck Rogers Planet of 
Zoom." The game takes about one 
minute to load, but it should be noted 
that this is not just a one-shot cassette 
loading. All during play, the cassette 
loads and the screens are changed. This 
ability to do more than one thing at a 
time is called multitasking. While the 
interactive arcade game plays, the tape 
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Right side of memory console with two joystick connectors and an expansion slot. 

drive feeds information into the memo
ry banks to describe the game's next 
screens and moves. 

Adam's graphiCs are excellent and 
game play is realistic (even at the easier
than-arcade difficulty levels) and very 
challenging. The only disappointment is 
the game controller. It is relatively slow 
to respond, and it is quite difficult to 
keep controlling speed with the left but
ton (how about a speed lock?) and fire 
with right button. 

Comments. I found the Adam Family 
Computer system to be very satisfactory 
for its intended use. The word processor 
is adequate, although not comparable to 
professional packages such as Word
Star. Though the Smart Writer printer is 
not meant for heavy-duty work, it does 
offer letter-quality print. One strong 
point of the system is its compatibility 
with ColecoVision video game car
tridges. This assures quality entertain
ment for video-game enthusiasts. In 
fact, the system itself may be purchased 
as an add-on to the ColecoVision video 
game console for a suggested retail price 
of about $600. 

Coleco intends to support Adam with 
additional peripheral devices. These 
will include a telephone modem, an RS-
232 adapter, an additional 64K of 
RAM, and even a 3.25" CP 1M-compat
ible floppy-disk system with 80-column 
converter card. Also in the works is an 
Adamnet, which will allow the inter
connection of several Adam's for 
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Rear of memory console showing display outputs. 

networking the already networked 
Adam. 

Conclusion. Coleco has finally arrived 
with Adam. Adam is designed to be as 
familiar to the first-time user, as it is 
powerful enough for the experienced 
computerist for home applications. It is 
conceived as a complete system with 
nothing (other than a TV set) necessary 
for immediate and long-term use. It is 
user-gentle and user-friendly. It is use
ful from the moment it is uncrated and 
begins its life as an electric typewriter, 
through to word processing as a serious 

application, and the Planet of Zoom ar
cade game for family entertainment. It 
seems to have the upward compatibility 
necessary to entice the experienced 
hacker, and the ruggedness to resist the 
inquisitive 2-year-old. The machine ap
pears to have more than satisfied its 
"English" language operation goals, 
and nothing i~ near it for the price. I do 
think that a few design and program
ming bugs need to be fixed, and more 
powerful and technical manuals are 
needed. But, overall, I recommend 
Adam- for your family, your kids, and 
you. 0 

Computers & Electronics 



11MADAM, I'M ADAM'' 
A novice's first 
experience with 
the Adam 
family computer 
By Lois Cantwell 

l AM the kind of consumer that Coleco 
likely had in mind when it developed 

Adam-someone who is ready to make a 
computer-system purchase if the price is 
modest and confusing options are elimi
nated. The rumors alone of an SOK com
puter with built-in word-processing soft
ware (no expensive WordStar or Perfect . 
Writer to buy), game playing, and a daisy
wheel printer that all together cost about 
the same as a printer alone, were attrac
tive enough for me to postpone buying a 
computer until Adam was on the market. 
And now that I've met Adam and have had 
several hours to get to know him well, he 
seems to be very easy to get along with. 

Adam comes packed, unassembled, in 
a gigantic box along with instruction man
uals on SmartWriter, SmartBasic, Buck 
Rogers video-game instructions, Smart
Writer Easy Reference Guide, and a set-up 
manual which instructs "Read Me First." 
Since a great part of Adam's charm lies in 
everything being "built-in," I panicked 
slightly when faced with connecting the 
various sections. 

My fears were unfounded, though, since 
it took only about a half hour to get the 
computer to work. Not bad, I thought, for a 
technically disinclined person. One time I 
had to rearrange all the modules after I 
had everything all plugged because I had 
wires crisscrossing the keyboard, which 
made the computer impossible to use. Fi
nally, after assembling Adam perfectly and 
turning on the separate color TV that 
doesn't come with the system, the com
puter refused to operate. A major problem, 
I thought. But, no, I had forgotten to turn 
the computer on! It's equally easy to forget 
to turn Adam off, which makes the printer 
get very hot. These problems were not, of 
course, Adam's fault. 

A nice design touch is that all the cords 
have a "this side up" label and all the cord 
outlets are labeled. Without this touch, I 
might still be looking for the keyboard out
let. Assembly might have been a little easi
er if the manual supplied a large numbered 
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diagram of the entire system that showed 
where to set things up and plug them in, in
stead of the small close-ups of where the 

·various plugs should be attached. When 
you're nervously trying to fit all the right 
cords into their right slots, each section of 
computer shown in the close-ups resem
bles any other section. Since the modules 
and tabletop TV spread out over a large 
area that's at least 4' wide by 3' deep, the 
system isn't especially compact. This is 
'not an unimportant consideration if Adam 
is being brought into a small apartment or 
crowded child's room, or if you are plan
ning to use the family television as a 
monitor. 

In many ways I fell in love with Adam. 
The Smart Keys were terrific! They make 
changing margins and tabs as simple (liter
ally) as pressing a button until the exact 
numbers you want appear on the screen. I 
was able to change the screen color to 
one I liked better, or was easier on my 
eyes, or matched my sweater. My options 
were blue, green, white, black, and gray. 
And the type appeared in various rainbow 
hues. I was impressed with the actual pret
tiness of the type on the screen, too. 

As a longtime typewriter user, it was 
somewhat distracting to use Adam as a 
word processor whose type appeared on a 
screen instead of a page in front of me, but 
that is something I could very easily get 
used to. Another option that Adam offered 
me was how much noise I wanted with my 
typing. If I wanted a collection of beeps 
and boops as I pressed keys, I could have 
that; a more attractive option was com-

plete silence. I did wish I had a noise option 
on the Adam printer, which emitted a 
grinding noise when turned on and an irri
tating "whap-whap" when keys hit the pa
per. I would try placing Adam on a typewrit
er mat to try and muffle the noise, while 
keeping my eye peeled for some kind of 
low-cost printer cover to reduce noise fur
ther. This aside, I thought it was neat to 
see the printer speeding through my text 
unassisted, typing sentences backwards. 

As Coleco claims, I found storing, filing 
and retrieving text on Adam to be a simple 
task, handled by its STORE/GET key. When I 
was ready to call back my text, Adam dis
played a clear directory in a file-folder for
mat. It was a simple operation to point to 
the file I wanted with one of the arrow keys 
and to ask for it. I found it was easy to clear 
the screen and begin a new project, too. 

Not having had much hands-on experi
ence with computers, I was a little sur
prised at the complexity of SmartBASIC 
(which I'm told is no more complex than 
plain BASIC). Adam is supposed to be su
per simple, so I was disappointed that I 
would have to enter intricate strings of 
numbers and letters, at least one time for 
storage, before I could do any computing. 
This was frustrating, even with the built-in 
prompts and self-corrections. I knew, 
therefore, that I would be combing the 
market for ready-to-run software very 
soon. Coleco's promised SmartFiler series 
would therefore appeal to me very much. 

Now that I've had a "new owner's" ex
posure to Adam, I think that it lives up to 
the hype preceding its introduction. 0 
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DISKS DRIVES 
A look at the technology behind the most popular 

mass storage devices for microcomputers 

T H E 5'/4 " floppy diskette, and the 
drive that uses it, have contribut
ed enormously toward making 

personal computing the popular pas
time it is today. Without this method of 
information storage, we would have to 
rely on such primitive mechanisms as 
punched cards and paper tape; inexpen
sive, but slow and often fallible, cassette 
recorders; or relatively expensive 8" 
disks. 

The 5'/4 " disk is a happy medium, as 
it offers the speed and random-access 
capabilities of its 8" big brother, but at a 
price nearer that of cassettes. Mini
floppy technology brought the speed 
and flexibility of professional systems 
into the home, and personal computing 
hasn't been the same since. A little poly
ester-and-iron-oxide disk can make a 
big difference, and it's about time you 
found out why. 

In the Beginning. In the very earliest 
days of personal computing, programs 
were stored-if they were saved at all
on punched paper tape. You may have 
seen it used with Telex or Teletype ma
chines. However, though it was great 
for throwing out of windows during pa
rades, it did little to advance the cause 
of personal computing. 

It was quickly realized that a better 
way of storing data was needed, and a 
system (actually a number of similar 
systems) was devised for turning digital 
information into audio tones and stor
ing them on ordinary audio cassettes. 
While better than paper tape, and fairly 
inexpensive, this system was incredibly 
slow. In the days before BASIC was 
built into computers in ROM, it could 
take minutes to load even a small ver
sion of the language into a machine. 
Furthermore, since the tapes were used 
with inexpensive off-the-shelf record
ers, there was no way to randomly ac
cess individual files. Unless you knew 
exactly where on a tape a file was stored, 
you had to start at the beginning and 
just keep going until you (or your com
puter) found it. 

For a while, though, cassettes were 
the storage medium; there was just no 

50 

By Oa wn Gordon 
other reasonable option. There was the 
possibility of using the professional 8" 
disk technology developed by IBM, but 
its cost was very high, and definitely not 
conducive to personal use. Fortunately, 
an innovative company by the name of 
Shugart Associates solved the problem 
in 1976, and offered the first convenient 
and affordable random-access mass
storage medium. Its small disk drive, 
and accompanying 5'/ 4 " disk (or mini-

Fig. 1. Disks are formatted 
into tracks and sectors. 

diskette), finally offered many of the ad
vantages of the 8" disk at a price the 
consumer could afford. For $595 you 
could buy a disk drive for your Apple II, 
along with everything you needed to 
make it run. For another $495 you 
could get a second one. 

Disk Makeup. Like audio cassette 
tapes, floppy disks store information 
magnetically. There are, though, con
siderable differences between the two. 
The magnetic-oxide particles that coat 
recording tape are aligned in the direc
tion of the tape's travel to receive the 
highest degree of magnetization from 
the recording head. Those on the sur
face of a disk are oriented randomly. 
This is due both to the way in which 
disks are manufactured, and to various 
factors involved in disk-recording 
technology. 

For durability's sake, the base film, or 
substrate, of a floppy disk is about six 
times thicker than that of cassette tape, 
at a hefty 3 mils (3/1000"). That makes 

it floppy, but not droopy. Unlike cas
sette tape, though, its magnetic-oxide 
coating is very much thinner. At only 
2'/2 microns (90-millionths of an inch) 
the coating found on the average floppy 
is three times thinner than that on stan
dard recording tape. The reason for this 
is simple: The thicker the coating, the 
greater the chance for spillover and 
overwrite of digital information. A 
thick coating also increases the chances 
that enough traces of old data still per
sist to cause trouble even when new data 
has been written over it. Interestingly 
enough, the magnetic material is a sim
ple form of ferric oxide, very similar to 
what's used on Type 1 audio tape. It ap
pears that the really good stuff isn't nec
essary for digital recording. 

The digital information is recorded 
on a series of tracks. These tracks have 
often been compared to the grooves on a 
phonograph record, but about the only 
similarity that really exists between the 
two is the name (if you consider a 
"groove" a "track"). 

When you buy a blank disk, its sur
face is truly blank- there are no tracks 
on it. This is because almost every mi
crocomputer system uses a different 
method for formatting the tracks, which 
are actually concentric magnetic rings 
created on the disk's surface by the disk 
drive's read/write head. When you run 
your system's formatting, or initializa
tion, program, you are creating the 
tracks on the disk at that time. Most 
disks are rated to contain 48 tracks per 
inch (tpi), but the actual area used usu
ally contains only 40 tracks. Some high
density 5'/ 4 " diskettes requiring special 
drives are rated at 96 tpi formatted to 
contain 80 tracks. 

When a disk is formatted, not only 
track information but also sector infor
mation is written to the disk. By divid
ing each track into a number of sectors, 
it is possible to store and locate informa
tion easily. A section of the disk called 
the directory stores the file name (the 
name assigned to a particular group of 
information) along with the track and 
sector numbers indicating where the in
formation is to be found. Those areas 
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Fig. 2. The principal parts of a diskette and its jacket. 

may or may not be contiguous, depend
ing on how often the files have been al
tered, and the amount of contiguous 
free space available on the disk. The 
track-and-sector information stored in 
the directory allows you to access any 
file at random, almost instantaneously. 
The process is quite different from the 
serial st o rage method used with 
cassettes. 

How Disks are Made. As is the case 
with any other high-tech product, the 
manufacture of floppy disks isn't as sim
ple as you might think. As BASF Prod
uct Manager of Flexible Media, Terence 
Kelly, points out, "The process is a 
painstakingly careful and complicated 
one." The following is a description of 

. the complete step-by-step manufactur
ing procedure at BASF's Bedford, Mas
sachusetts facility. The end result is a 
finished and lifetime-certified S'/ 4 " flop
py diskette. 

The process begins as a continuous 
sheet of plastic film called a "web" is 
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run through a coating machine for the 
deposit of a liquid slurry made up of 
40% magnetic oxide and 60% binders, 
resins and lubricants. The coated sheets 
are dried in large and very hot ovens and 
then calendered to compress and polish 
the surface. The finished material is 
rolled up into what's called a "butt roll" 
and the process repeated for the other 
side. To stabilize the disk's polyester 
base, the film then goes into curing ov
ens where it remains for 24 hours. After 
that time, the material is put through a 
stamping machine for cutting into 
"cookies" or " donuts." The stamping 
process cuts out the disk shape, as well 
as the center hole, index hole, and sector 
holes (if any are required). Then, anoth
er chemical is added to give the disk 
durability . 

In another part of the factory, the 
jackets that house and protect the disk
ettes are being formed. The jacket mate
rial, PVC, is cured for 24 hours in heat 
chambers. A synthetic, nonwoven liner 
material is then welded into place as a 

bearing surface and cleaner for the disk. 
After the jacket is cut to size, it is folded 
into shape and the flaps are sonically 
welded. Centering and indexing holes 
for the disk are punched out, along with 
the write-protect notch and head-access 
slot, and the magnetic disk is slipped in
side. The finished diskette is finally 
loaded into a certifying machine, which 
fills the entire surface of the disk with 
data and checks that data for errors to 
certify that the disk is good. 

If an error is found on only one side of 
a disk, it will be classified and sold as 
single-sided. The results of the certifica
tion test also determine whether the 
disk will be sold as single- or double
density. (A single-density disk is one 
that is usable at low data-packing levels, 
but cannot meet the rigid requirements 
of high-capacity, double-density re
cording techniques.) Diskettes that do 
not pass inspection are " trashed," and 
the jackets reused. 

Finally, after a disk passes inspection 
by the certifying machine, the final flap 
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of the jacket is sonically sealed, and a 
hub-reinforcing ring is added. Labelling 
and packaging follow, and the product 
is ready to be shipped. 

BASF quality control consists of in
spection of samples of disks at every 
step of the manufacturing process, and 
between 85 and 90% of the disks pass 
that inspection. 

Inside a Drive. The disk drive itself is a 
marvel of miniaturization. Very much 
like a super-high-speed linear-tracking 
phonograph turntable, the drive is a 
highly accurate device. The main spin
dle that spins the disk at 300 revolutions 
per minute is belt-driven from the drive 
motor. A tachometer and special servo 
system keep the spindle rotating at a 
constant speed. 

In drives for single-sided diskettes, 
the read/write head, which is made of a 
ceramic material, is maintained in con
tact with the disk by a pressure pad sim
ilar to those found in audio cassettes. In 
drives for double-sided diskettes, the 
two heads, one for each side of the disk, 
usually act as pressure pads for one 
another. 

When a diskette is inserted into the 
drive and the door closed, a hub clamps 
it tightly against the spindle, and it 
starts to spin inside its protective jacket. 
When the computer commands it to, the 
drive's read/write head moves in or out 
from track to track along radial guide
rails, contacting the disk through the 
head-access slot in the disk jacket. Ex
treme precision of head placement is 
necessary, as the width of a single track 
is only 12/ 1000". 

After the correct track has been locat
ed, the next step is to locate the appro
priate sector. This is achieved by an 
index/sector detector, which is an as
sembly consisting of a light-emitting di
ode and a photocell. The index hole cut 
in the disk jacket allows light from the 
LED to strike the disk, or to pass 
through an index hole when one goes by 
it. If the light passes through an index 
hole, it strikes the photocell, and an 
electrical pulse is generated that tells 
the computer the position of the disk 
(and thus the sector over which the 
read/write head is) at that instant. 

Disk Types. Disks are available in ei
ther "hard" sector or "soft" sector con
figurations. Most computers use soft
sectored disks, which have only one 
index hole. A few though, like the Apple 
II family, use hard-sectored disks with 
one index hole, and ten sector holes, ar
ranged in a ring around the disk's center 
hole. 

Each time the index hole in a soft
sectored disk passes over the index/ 
sector detector, the pulse generated in-

52 

forms the computer that it is at sector 
one and keeps things in synchroniza
tion. The formatting procedure men
tioned earlier writes information to the 
disk indicating the number, size, and 
address of every track and sector, and 
this information is read by the 
read/write head and conveyed to the 
computer. 

In the case of hard-sectored disks, the 
sector divisions are determined by the 
numerous sector holes, with the index 
hole supplying synchronizing informa
tion. The hard-sectoring scheme leaves 
more room on the disk for actual data 
storage since the sector information is 
determined by the holes and not by in
formation written on the disk. It is, 
however, less flexible to use since the 
size and number of the sectors cannot be 
changed, as can be done with soft
sectored media. 

Whether a disk is used in single- or 
double-density mode is determined by 
the drive and the electronics that gener-

Fig. 3. Parts of a disk drive. 

ate the signal that is written to the disk. 
(Just remember that, while you can 
safely use a double-density disk as a sin
gle-density one, doing the reverse can be 
asking for trouble.) A single-density 
system records using a frequency modu
lation (FM) system of recording binary 
ones and zeroes on the disk. A clock 
pulse plus a standard amount of space 
for every 8-bit word, or byte, is used. 

For double-density operation, a mod
ified FM (MFM) system was developed 
to reduce the number of clock pulses by 
actually incorporating them in the bytes 
directly. Of course, more complex cir
cuitry is required for double-density en
coding and decoding, but the end result 
is that you can get twice as much infor
mation on the disk as you can with a sin
gle-density system. 

Other Types of Disks. Disk technol
ogy is const~ntly moving forward (see 
the article on "Multi-Megabyte Mini
floppies" elsewhere in this issue). New 
types of drive systems have been appear-

ing over the years, and the good old 8" 
and 5'/4 " disks that we're now using 
may become obsolete in the not too dis
tant future. 

One variety of the present 5'/4 " disk
ette that is slowly building up steam is 
the 96-tpi format. It requires very-high
precision drives and disks. Instead of 
containing 40 tracks on each side, a 96-
tpi disk contains 80. A double-sided, 
double-density disk of this type can hold 
nearly as much information as a double
sided, double-density 8" disk-close to 
a megabyte. 

One of the latest developments in disk 
technology centers around a reduction 
in disk size together with an increase in 
storage capacity. The new microflop
pies, as they are called, can hold, in the 
laboratory at least, as much as 1 Mb and 
are under 3'/ 2 " in diameter. 

Actually, as is so often the case, there 
are several competing microfloppy for
mats. Three of them, to be precise: 
Sony's 3'/ 2', Tabor's 3'/4 ", and 
Hitachi's 3". These disks get their great 
capacities by using a very-high-density 
cobalt ferric oxide magnetic coating rat
ed at 135 tpi. Because of their very small 
size, and improvements in the circuitry 
they use, these units can conceivably be 
powered by batteries. You can well ex
pect the microfloppy to flourish in por
table computer systems, but don't be 
surprised when you see them in desktop 
models as well. 

Last, but certainly not least, there are 
the Winchester hard-disk systems. 
(Winchester is not the manufacturer; it 
was originally a code name used by 
IBM.) Spinning at 3600 rpm, and with 
read/write heads that fly over the high
ly polished disk surface-they are liter
ally airborne-Winchesters allow you 
to lay down data in extremely dense 
form. It's the speed that does it, and 
many hard-disk systems incorporate 
multiple disks (called " platters") and 
heads in single units with staggering ca
pacities of 60 megabytes or more. The 
magnetic coating used on the platters is 
made up of the same iron oxide particles 
that coat 5'/4 " floppies, but is far thin
ner. It's this thin structure, though, that 
allows for very high data resolution. 

As hard-disk technology advances 
and the cost of producing these complex 
drives continues to come down, expect 
to see much less expensive hard-disk 
systems. Prices of under $1000 for a 10-
megabyte drive are not far off. 

Disk systems offer flexibility, reliabil
ity, convenience and, most important, 
speed. Reading and writing programs is 
no longer an anxiety-ridden 15-minute 
affair. If you've stored a piece of infor
mation on a disk, you can retrieve it in a 
matter of seconds. We've come a long 
way from the days of cassette tapes. 0 
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MULTI-MEGABnE 
MINIFLOPPIES 

How a new magnetic recording medium 
allows for up to 10-Mb storage on 5/4" floppies 

By A/ijandra Mogilner 

Scanning-electron micrographs of a conventional disk coating (left) and an isotropic one (right). 

M ASS information storage de
vices have been a focal point 
of computer hardware re

search and development almost since 
the beginning of the "computer age." 
The object of all this research has been 
to provide information storage in such a 
way that it can be accessed by a comput
er rapidly, with enough storage space to 
make use easy and practical. If there 
weren't some form of mass storage, you 
would have to reinput information into 
your system every time you turned on 
your computer, or even just changed 
from one program to another. 

For years, mass storage for most 
home and small business applications 
has meant the use of 5\4" or 8" floppy 
disks. Hard (Winchester) disk systems 
have the advantage of offering greater 
reliability and-probably of more im
portance to many users- the ability to 
provide a large, multi-megabyte, stor
age area. However, until recently, they 
have been, for the most part, both costly 
and incompatible with most microcom
puter systems. 
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Conventional 5\4" floppy disks are 
generally formatted with either 40 or 80 
tracks and can hold from as little as 
about 50K of data to as much as about 
700K. Lately, though, the new Japanese 
high-coercivity 600-oersted vertical
write emulsions capable of putting 200 
tracks or more on a 5 \4" floppy disk 
have offered small-system users an ex
citing breakthrough. This kind of new 
technology has meant that a microcom
puter user could begin to approach the 
sort of mass information storage that 
was previously available only with 
hard-disk systems. 

The Japanese, though, have been 
gone one better by a subsidiary of East
man Kodak, called Spin Physics, based 
in San Diego, CA. It has recently an
nounced an almost unbelievable break
through in mass-storage technology. 
Briefly, says Spin Physics spokesman 
Ken Thompson, its new lsomax 5\4" 
floppy disk offers 10 to 20 times the 
storage capacity of any disk the same 
size, using any current technology. That 
includes the Japanese vertical-write 

mass-storage systems. 
However, the breakthrough has not 

been due to Spin Physics, or Americans, 
alone. Development has been quietly 
under way for several years. The active 
particle that makes the technology so 
revolutionary was developed by Kodak 
Pathe in France seven or eight years 
ago. Spin Physics has had the job of 
making that particle practical to use and 
has spent about six years developing it 
for use as a disk coating at its San Diego 
facility. 

Isotropic Medium. Spin Physics' de
velopment is described in its patents as a 
"read/write isotropic 800-oersted emul
sion." What that means in practical 
terms is that a double-sided 5\4" disk 
will be able to hold ten megabytes and 
will cost less per byte to use than any 
disk-storage medium currently avail
able. Not only that, the product is far 
more real than many already an
nounced "coming attractions" in the 
computer field. Engineering samples of 
5\4" floppy disks are now being used by 
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systems engineers and designers 
throughout the country. 

The material of which the cobalt
doped Isomax recording medium is 
composed is essentially the same as that 
used in the fabrication of conventional 
disks. What is different is that it is the 
first to act in an isotropic (from the 
Greek iso = same + tropos = turn, di
rection) manner. The individual ele
ments of the magnetic medium are truly 
isotropic in nature. In crystallographic 
terms, that means the magnetic struc
ture of each particle is exactly the same 
in all directions. The scanning-electron 
micrographs on page 53 show the differ
ences between a conventional disk coat
ing and an isotropic one. The isotropic 
elements, and thus the entire recording 
surface, can be read from and written to 
both horizontally and vertically. Like 
Willy Wonka's magic elevator, the in
formation can go up and down, and 
sideways, and backways and frop.tways, 
and anyways. 

The new disks will be manufactured 
by the web-coat technology which is in 
widespread use today. Spin Physics will 
supply webs (sheet plastic coated with 
isotropic material) from which disks 
can be stamped to be sold under disk 
manufacturers' own brand names. The 
isotropic medium is also adaptable to 
tape and ribbon mass-storage methods, 
and Spin Physics has been talking with 
manufacturers in those areas. Users of 
those types of systems can expect to see 
isotropic media in use shortly. 

Some engineers and manufacturers 
were hoping that the Spin Physics 
breakthrough could be used to create 
read-only disks, which would be pro
tected against unauthorized copying. 
Unfortunately (depending on your 
point of view, of course), this was not 
the case, and the isotropic disks are 
read/write. 

New Drives Required. While Isomax 
disks can be used in conventional drives, 
making the most of them will require a 
new type. The new drives will have to 
have closer head tolerances, and be 
more accurate in finding information. 
The heads will also need to maintain 
better physical contact with the disk 
surface than standard drives permit. 

Spin Physics is working with all the 
major drive manufacturers to develop 
new drives that will accommodate its 
media. (And, at the time of writing, 
Eastman Kodak had just licensed a San 
Jose, California disk-drive manufactur
er, Drivetec, Inc., to take advantage of 
the Spin Physics technology.) Most of 
the large drive-manufacturing compa
nies have been working on programs to 
develop new techniques for use with 
vertical-write 600-oersted media prior 
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to the announcement of the Spin Phys
ics breakthrough. That technology al
ready used 200 tracks or more, and had 
to accommodate itself to a more densely 
packed information surface. In a very 
real way, the needs of the new 800-oer
sted media will be met by just an exten
sion of that same technology. The exec
utives at Spin Physics and Eastman 
Kodak see their product as simply the 
next generation in a fast-moving field. 

Not only will the drives be different, 
but there may be changes in the appear
ance of the floppy disks themselves. 

Information goes 
up, down ... any 
way· ... just like 
Willy Wonka's 
magic elevator 

Disk manufacturers feel that the new 
emulsion may require some different 
"cosmetics." An 800-oersted medium is 
a very dense surface. That· means that 
the tracks on an isotropic-surfaced disk 
will be narrower and closer together, 
and more tightly packed with the 
changes in magnetic flux that serve to 
store digital information. Because of 
this higher packing density, the disks 
will be very delicate and much more 
susceptible to damage from mishan
dling. They will need more protection 
than is currently provided. The manu
facturers with whom Spin Physics is 

talking feel that the new floppy disks 
will require some kind of rigid or semi
rigid jacket, or other protective mea
sures, to safeguard the disk media be
cause the surfaces will be more 
sensitive. 

These changes are considered cos
metic in nature because, while their ca
pacities will be significantly greater 
than what is available at present, the 
disks will still use what is considered a 
standard format. 

Capacity. Of course, the really big dif
ference between magnetic media manu
factured using Spin Physics' develop
ment and any other is how many 
kilobytes a 5 \4" floppy disk, or other 
mass-storage system, will be able to 
hold. As a point of comparison, a cur
rent-technology 5\4" double-sided, 
double-density disk records at a density 
of 5000-6000 bits-per-inch (bpi). Disks 
using an isotropic medium can record 
up to 40,000 bpi. That means that a sin
gie-sided, double-density Isomax disk 
will be able to hold as much as 5 mega
bytes and a double-sided one as much as 
10 megabytes. Compare that to the ap
proximately 720 kilobytes available on a 
few current double-sided, double-densi
ty 5\4" disks. 

The formats that will actually be 
available to the end user will be up to the 
manufacturers of the disk drives and of 
the computers that use them. There 
aren't any specific limitations built into 
the isotropic technology as far as for
matting is concerned. 

Actually, the new media all allow a 
greater flexibility in size, format, and 
use than do traditional ones. A good ex
ample can be seen in the mushrooming 

ISOMAX UHD 800 DISK SPECIFICATIONS 
Physical: 

Diameter: 
Jacket size: 

5.125" (130.17 mm) 
5.25" square 

Substrate: 
Coating: 
Thickness: 
Surface Finish: 

Magnetic: 

Squareness: 
Remanence: 
Coercivity: 

Functional: 

Packing density: 
Track density: 

Media life: 

SIN ratio: 
Overwrite: 

Polyethylel']e teraphthalate 
Isotropic, modified iron oxide 
5 microns (200 ±10 microinches) 
0.08 micron (3.0 microinches) 

0.85 (nominal) 
1500 gauss (nominal) 
790 oersteds (nominal) 

To 40,000 bpi 
To 140 tpi without servo assist 
To 300 tpi with servo assist 
Greater than 5 million revolutions with less than 20% 
reduction in track amplitude 
Greater than 35 dB 
Greater than 24 dB 
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popularity of the new sub-S \1.4" disk 
sizes, like Sony's 3 ~" microdisk. Al
most all of them are already using a 600-
oersted emulsion. It is really the only 
thing that makes such small sizes 
practical. 

Who and When. Spin Physics has al
ready been talking to all of the major 
manufacturers, and the general feeling 
is that the next generation of sub-S \1.4" 
disks will use its product. Whether 
those manufacturers will be licensees 
and manufacture the isotropic coating 
themselves, or will purchase it from 
Spin Physics, is still unknown. The deci
sion is in the process of being made by 
Eastman Kodak marketing executives. 
Breaking away from its usual practice of 

Conventional floppy disks are made for 
longitudinal recording. That is, the 

magnetic fields created in the disk sur
face's needle-shaped magnetic particles 
by the disk drive's read/write head are par
allel to the plane of the disk. This makes it 
necessary for the magnetic domains (the 
magnetized regions) to be fairly extensiv~. 
as can be seen at A. The size of these do
mains necessarily limits the number of 
magnetic-flux reversals, which ultimately 
works out to bits per inch, that can exist in 
a given area. Thus the capacity of longitu
dinally recorded disks is relatively low. 

The particles coating Spin Physics' 
disks, however, due to their isotropic prop
erties, can be magnetized equally well in 
any direction. The figure at B illustrates 
how both longitudinal and vertical magne
tization can be supported. And, again be
cause of isotropism, the "smearing" effect 
encountered in recording on disks intend
ed only for longitudinal recording does not 
exist. (Even though the isotropic particles 
may look elongated, magnetically they are 
perfectly spherical.) 

Longitudinal media cannot retain verti
cal magnetization. Isotropic media .can. 
And because magnetic fields in the verti
cal direction are "self-sharpening"-the 
isotropic medium tends to concentrate 
them-their resolution is much greater 
than in a longitudinal medium. In the end, 
that means that the number of bits per inch 
that can be recorded is significantly 
higher. () 

automatically making and marketing its 
own products, the company has begun 
talking to other companies already in 
the disk business about licensing the 
technology. 

However, no licenses have yet been is
sued, and Eastman may still decide to 
make the formulation itself. As Ken 
Thompson of Spin Physics says, "East
man Kodak has traditionally sub-li
censed to itself, but this isn't 3S-mm 
film. This is a whole new area, so it is 
still under discussion." 

The new technology will be available 
for mass marketing by the time you read 
this. Even as this is being written, 
Isomax disks are being advertised to the 
trade and Spin Physics is manufactur
ing webs and making available engi-

LONGITUDINAL AND VERTICAL 

neering samples. Drive manufacturers 
have said that drives tailored to the 800-
oersted medium's particular needs will 
be available by the middle of this year or 
in early 198S. 

The first disks are expected to retail 
at about a 2S% premium over what the 
600-oersted-medium disks currently 
sell for. Spin Physics is already selling 
engineering samples at a price of $12S 
for a box of ten S \1.4" disks. The compa
ny is quick to point out, though, that the 
cost of use per byte is significantly less 
than for standard disks. Its marketing 
personnel expect the initial retail price 
to be lower than the present $12.SO/ 
disk, with price erosion to occur as the 
product makes itself known in the 
marketplace. <> 

COERCIVITY, REMANENCE AND SQUARENESS 

T he qualiiies of magnetic media are . 
measured in several ways, and those 

qualities bear unfamiliar names like coer
civity, remanence, and squareness. Know
ing what they mean will help you under
stand some of the factors of how effective 
a disk is at storing and retaining data. 

The remanence of a material tells us 
how well it can be magnetized. Rema
nence is the flux density (the "number" of 
lines of magnetic force), expressed in 
_gauss, of a material after it has been mag-
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rietized to saturation and the magnetizing 
field removed. The greater the remanence 
of a disk, the more strongly data can be re
corded on it. 

Coercivit.y is a measure of the attach
ment of a magnetic field to the particles 
that make up the recording surface of a 
disk. Its value is given in oersteds, an ab
solute measure of magnetic strength. Co
ercivity is defined as the value of the mag
netic field (in oersteds) required to reduce 
the flux density of a fully saturated material 

to zero. The greater the coercivity of a ma~ 
terial, the more difficult it is to demagnetize 
it, and, in the case of a floppy disk, the bet
ter the disk will hold onto its data. 

Squareness has nothing to do with the 
shape of the magnetic particles making up 
a disk's surface. Rather, it is the ratio be
tween the remanence of a material and its 
flux density at saturation. The higher the 
squareness ratio, the more accurately the 
magnetizing field is "mirrored" by the ma
terial it has magnetized. 0 
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Lea111ing e~ectronics 
IS DO piCRIC. 

At any level it takes 
work and a few· 

sacrifices. But with 
CIE, itS worth it. 



Whoever said, "The best 
things in life are free: was writing a 
song, not living a life. Life is not 
just a bowl of cherries, and we all 
know it. 

You fight for what you get. You 
get what you fight for. If you want a 
thorough, practical, working knowl
edge of electronics, come to CIE. 

You can learn electronics by 
spending some hard-working time 
at home. Or, would you rather go 
bowling? Your success is up to you. 

At CIE, you earn your diploma. 
It is not handed to you simply fGr 
putting in hours. Butthe hours you do 
put in will be on your schedule, not 
ours. You don't have to go to a class
room. The classroom comes to you. 
Why electronics training? 

Today the world depends on 
technology. And the "brain" of 
technology is electronics. Every 
year, companies the world over are 
finding new ways to apply the 
wonders of electronics to control 
and program manufacturing, 
processing ... even to create new 
leisure-time products and services. 
And the more electronics applica
tions there are, the greater the need 
will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. 
That means career opportunities in 
the eighties and beyond. 
Which CIE training fits you? 

Beginner? Intermediate? 
Advanced? CIE home study courses 
are designed for ambitious people 
at all entry levels. People who may 
have: 
1. No previous electronics knowl
edge, but do have an interest in it; 
2. Some basic knowledge or experi
ence in electronics; 
3. In-depth working experience or 
prior training in electronics. 

You can start where yo4 fit and 
fit where you start, then go on from 
there to your Diploma, an Associate 
Degree if you want it, and career. 
Many people can be taught 
electronics. 

There is no mystery to learning 
electronics. At CIE you simply start 
with what you know and build on it 
to develop the knowledge and tech
niques that make you a specialist. 
Thousands of CIE graduates have 
learned to master the simple prin
ciples of electronics and operate or 
maintain even the most sophisti
cated electronics equipment. 
CIE specializes in electronics. 

Why CIE? CIE is one of the 
largest independent home study 
schools that specializes in electron
ics. Nothing else. CIE has the elec-

tronics course that's right for you. 
Learning electronics is a lot 

more than memorizing a laundry list 
of facts about circuits and transis
tors. Electronics is interesting! It is 
based on recent developments in the 
industry. It's built on ideas. So, look 
for a program that starts with ideas 
and builds on them. Look to CIE. 
Programmed learning. 

That's exactly what happens 
with CIE's Auto-Programmed® 
Lessons. Each lesson uses famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them complete
ly, before you start to apply them. 
You thoroughly understand each 
step before you go on to the next. 
You learn at your own pace. 

And, beyond theory, some 
courses come ful!Y equipped with 
electronics gear ~the things you see 
in technical magazines) to actually 
let you perform hundreds of check
ing, testing, and analyzing projects. 
Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can 
be sure it will be reviewed, graded, 
and returned with appropriate 
instructional help. When you need 
additional individual help, you get 
it fast and in writing from the 
faculty technical specialist 
best qualified to answer 
your question in terms 
you can understand. 

CIE offers you an Associate 
Degree. 

One of the best credentials you 
can have in electronics- or any 
other career field- is a college 
degree. That's why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree ... more than half 
of the number needed in some cases. 

You can also prepare for the 
government -administered FCC 
~Federal Communications Commis
sion) Radiotelephone License, 
General Class. It can be a real mark 
in your favor ... government-certified 
proof of your specific knowledge 
and skills. 
Today is the day. Send now. 

Fill in and return the postage
free card attached. If some ambitious 
person has removed it, cut out and 
mail the coupon. You'll get a FREE 
school catalog plus complete infor
mation on independent home study. 
For your convenience, we'll try to 
have a CIE representative contact 
you to answer any questions you 

may have. 
Mail the card or 

the coupon or write 
CIE (mentioning the 
name and date of 

this magazine) at: 
1776 East 17th 

Street, Cleveland, 
Ohio 44114. 

r -----------------· . . PE-05 
I C I E Cleveland Institute of Electromcs, Inc. 

1776 East 17th Street. Cleveland, Oh1o 44114 I Accredited Member National Home Study Council 

YES ... ! want to learn from the specialists in electronics-CIE. Send me my FREE I CIE school catalog .. .including details about the Associate Degree program ... 
plus my FREE package of home study information. 

I Print Name---------------------

1 Address _________________ Apt, __ _ 

I City:__ ________ State: ______ Zip _____ _ 

I Age ______ Area Code/Phone No.-- 1--------

1 Check box for G.l. Bill bulletin on Educational Benefits: 0 Veteran 0 Active Duty 

I MAIL TODAY! 
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Peek at the 
A true portable 
with many features 
normally found on 
more expensive 
systems-and a 
plug-in bubble memory 

By Alex Marx 

T RUE portable computers like the 
Epson HX-20, Radio Shack 
TRS-80 Model 100, and 

Workslate have been in the marketplace 
for just a short time. But they've already 
made a significant impact on the buyirig 
public. What makes these computers 
true portables is that they conform to 
user expectations. Aside from having 
powerful computing capabilities, full
size typewriter-style keyboards, and 
reasonably large display windows, they 
are also compact and light in weight and 
have self-contained power sources that 
make them completely independent of 
ac line power. Any computer that con
forms to these criteria is almost a sure 
bet to pique the potential buyer's inter
est. One of the newest contenders in this 
category is the Sharp Model PC-5000 
briefcase-size portable computer. 

Sharp's PC-5000 isn't just another 
computer like its predecessors, however. 
Like the portables from Epson, Radio 
Shack, and Workslate, the PC-5000 has 
a relatively large display window and a 
full-size keyboard. However, it also 
shares some of the features of the much 
more expensive Gavilan Computer, such 
as a swing-up and back display module 
that snaps closed to protect display and 
keyboard when not in use. And the PC-
5000 has its own unique feature that sets 
it apart from all the other contenders-a 
plug-in bubble-memory cartridge that 
acts for all the world like a disk system 
but consumes a lot less power. Add to 
this a bundled software package and 
some interesting optional peripherals, 
and Sharp has a potential winner. 

.The System. I recently had the plea
sure of testing the Sharp PC-5000. First 
impressions made it evident to me that 
Sharp has paid careful attention to its 
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forerunners with this 12-lb (with bat
tery installed) marvel. The PC-5000 
packs a lot of hardware (and some soft
ware) into the PC-5000's 1213/ 16" X 
12" X 37/, 6 " case. 

The PC-5000 has several standard 
features that will appeal to the serious 
computer user. One of these is a large 
SO-column by 8-line liquid-crystal dis
play (LCD) window, which is actually a 
bit-addressable array consisting of 640 
X 80 dots capable of displaying graph
ics. Another is its full-size typewriter
style keyboard with sculpted keytops. 
In addition to the standard character 
keys on the main keyboard, there are 
eight function keys, four cursor-control 
keys, and two special-feature keys in a 
row along the top. 

The operating system chosen for the 

PC-5000 is Version 2.0 of MS-DOS, 
which makes the computer somewhat 
software compatible with the IBM PC. 
For the programmer, Sharp includes 
GWBASIC. The "GW," I'm told 
stands for "Gee Whiz," which labels 
this as an enhanced version of the fam
ous Microsoft BASIC interpreter. Both 
MS-DOS and GWBASIC reside in a 
192K internal ROM. Fleshing out the 
standard memory resident in the PC-
5000 is 128K of RAM, which can be op
tionally expanded on-board, via two 
plug-in RAM cartridges, to a system to
tal of256K. 

Following the tradition of other por
table computers, the PC-5000 comes 
with bundled software. My understand
ing is that Sorcim's "SuperWriter" and 
"SuperComm" word processor and 
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communications packages will be sup
plied as standard items. 

Rather than going the route of a disk 
drive, as was done in the Gavilan com
puter, Sharp has chosen a 128K remov
able, nonvolatile bubble-memory car
tridge, which is also supplied standard 
with the PC-5000. Measuring only 2%" 
X 21/ 4 " X 7/ 16", this cartridge offers all 
the features of a disk system and, in fact, 
is designated by the system as drive A. 
One of the nice things about the bubble 
memory cartridge is that it can be re
moved from its slot without having to 
power-down the computer-as long as 
the BUBBLE indicator on the top of the 
computer isn't on, of course. Just as 
with a floppy disk, the bubble cartridge 
can be write-protected. 

The PC-5000 appears to have a virtu
al-drive option, which lets you plug a 
different bubble-memory cartridge into 
the slot and have it appear to the system 
as another · drive. Hence, you get the 
same convenience provided with disk 
drives, of being able to swap program 
packs without confusing the system. 

One bubble-memory cartridge is sup
plied standard with the computer. Ad
ditional cartridges are optionally avail
able at $269 each. 

Cassette mass-storage is supported 
through a built-in cassette interface. 
This may appear to be a throwback to a 
bygone era, considering that disk drive 
prices are at an all-time low and in light 
of the fact that the PC-5000 uses a so
phisticated high-technology bubble
memory "drive," but it really makes 
good sense. It makes a reliable, sturdy 
backup system for valuable disks. And 
when your bubble cartridge fills to ca
pacity when you're far from your disk 
drives, you'll appreciate this additional 
feature. 

The price for the PC-5000's basic 
computing power is $1995, which isn't 
really excessive for a portable machine 
that can be expanded with optional pe
ripherals. One such option is a $399 
printer that nests inside the PC-5000's 
case without making the computer any 
larger, though it does add about 3 lbs to 
the weight. 

An unusual feature of this printer is 
that it can be operated as either a ther
mal printer with thermal paper, or a 
standard printer with a ribbon cartridge 
and onjinary bond paper. This gives you 
the flexibility of using whatever type of 
paper happens to be available when it 
comes time to generate hard copy of a 
document or file. Being thermal, the 
printer is almost quiet enough to use in 
an office, classroom, or library, without 
disturbing anyone nearby. Try to do 
that with your run-of-the-mill impact 
dot-matrix printer! 
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Bubble memory 
acts like a disk 

system but takes 
a lot less power 
Print quality is officially termed "cor

respondence," but it was very close to 
being "letter" quality. This is amazing, 
when you consider that only a few years 
ago thermal printers at their best were 
almost worse than an ordinary impact 
dot-matrix printer operated in the draft 
mode. 

A plug-in modem also fits inside the 
PC-5000. This $349 option is compati
ble with both pulse anq tone telephone 

PC-5000, it's nice to know that you can 
expand the system if and when other pe
ripherals do become available. 

The final option now available for the 
PC-5000 is a 64K RAM cartridge, two 
of which can be plugged into slots on the 
bottom of the computer. Adding the 
two 64K RAM cartridges to the 128K 
supplied standard with the computer 
brings the system up to its maximum of 
256K. Each RAM cartridge carries a 
list price of $169. 

Currently, there are just a few soft
ware packages available for the PC-
5000: SuperWriter word processor, 
SuperComm communications package, 
and SuperCalc2 spreadsheet, all from 
Sorcim. Sharp informs me that it's ne
gotiating with several large software 
houses for additional programs for the 
PC-5000. My guess is that a database 

Rear view shows how the display swings up and back. 

lines and includes a 10-button dial pad. 
Unrealistically, you get communica
tions software free when you buy the 
computer, but you must buy the modem 
separately. 

For nonportable work you'll almost 
certainly want Sharp's optional dual 
51/ 4 " floppy-disk drives for $999, any
way. Each disk has a storage capacity of 
360K, and the drives will read standard 
IBM PC-format disks. The drives plug 
into a 37-pin D-type connector located 
on the rear panel of the PC-5000. Since 
this is the computer's normal expansion 
device, an identical connector is avail
able on the rear panel of the disk-drive 
unit to permit further expansion. 

Though at the present time, and for 
the near future, I've been informed that 
no other peripherals are planned for the 
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program and maybe another spread
sheet package like VisiCalc or 1-2-3 will 
soon be in the offing. And since the PC-
5000 uses MS-DOS, I feel safe in specu
lating that much other software will be 
forthcoming, from Sharp and outside 
vendors. 

The Details. The PC-5000 I tested was 
a preproduction model, which gave me 
an opportunity to get a sneak preview of 
Sharp's new computer product. Sharp 
informs me that the unit I had was the 
same as the one that will be in full pro
duction, although the test unit I had 
hadn't been optimized as the full pro
duction models will be. In fact, my test 
unit had been pulled out of Sharp's ser
vice department, where it had been to 
fix the printer. 
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The PC-5000 is physically small, no 
larger, in fact, than a portable typewrit
er, though it's a bit heavier. It's de
signed to fit into a large attache case. By 
the time this appears in print, however, 
Sharp should have ready an optional 
carrying case for the computer. I'm also 
told that an American Tourister hard
case, which I haven't seen, will be tai
lored to fit the PC-5000. From its de
scription, I get the impression that the 
hard case is designed for shipping the 
computer, rather than for typical 
carry /use applications. 

On the rear panel of the PC-5000 are 
several connectors and a pair of switch
es. From right to left, viewed from the 
rear, there are an ac adaptor jack, cas
sette interface connector, 37-pin D con
nector for floppy-disk drives, standard 
25-pin D connector for the RS-232 seri
al output, and connector for the option
al modem. The two switches, one rocker 
and the other a slide type to avoid con
fusion, are mounted one above the other 
at the far left. The rocker switch is used 
to apply and disable power to the com-

If Sharp supports 
it, the PC-5000 

should be 
a real winner 

ule can be set to any of a number of 
click-stop positions for most comfort
able display viewing. Built into the top 
surface of the module is a shallow well 
that accommodates the optional 
modem and has a removable protective 
cover. 

Moving toward the rear of the com
puter, the next section contains a flip-up 
cover that protects the bubble-memory 
cartridge slot. (Inside the slot is a plastic 
lever for ejecting the cartridge.) Also on 
this section are three LED status indica
tors arranged in a vertical column like a 
traffic light. The top (red) LED lights 
when the battery needs charging; the 
middle (yellow) LED lights when power 

TECHNICAL SPECIFICATIONS 
SHARP PC-5000 PORTABLE COMPUTER 

Central processor unit: 
ROM memory: 
RAM memory: 
Bubble memory: 
LCD display 
Graphics: 
Keyboard: 
Serial I/O: 
Audio cassette: 
External bus driver: 
Operating system: 
Program language: 
Extra functions: 
Power source: 
Dimensions: 
Weight: 

puter. The slide switch is for connecting 
the system's ac adapter as either a pow
er source for the computer. or as a re
charger for the battery pack. 

On the bottom panel of the computer 
is a recessed CLOCK switch that appar
ently connects and disconnects a sepa
rate internal clock battery. Setting this 
switch to off prevents the PC-5000 from 
functioning at all. This position is used 
whenever the computer isn't to be used 
for a long period of time, to prevent the 
internal clock battery from running 
down. Also on the bottom panel are two 
covers that protect the slots used for 
RAM memory expansion. 

The top of the computer is divided 
into several distinct sections, the most 
forward of which is actually a hinged 
module that swings up and back and 
contains the display window. This mod-
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16-bit 8088 
192K 
128K 
128K 
80 char. x 8 lines 
650 x 80 dots 
Standard QWERTY 
RS-232 
1600 bps 
8 bits handshake 
MS-DOS 2,0 in ROM 
BASIC in ROM 
Clock, sound generator 
Rechargeable battery with adapter 
1213/1s"W X 12~0 X 37/1s"H 
11 lb 

is turned on; and the bottom (green) 
LED lights whenever the bubble memo
ry is being accessed. 

Continuing toward the rear, there's a 
hinged plastic cover that protects the 
optional printer mechanism. My test 
unit came with the printer installed, so I 
can only guess that some sort of dummy 
plastic panel comes with the computer 
with no printer installed. Behind and to 
the right of the printer well is the paper
release lever for the printer, and behind 
this is the final section that has a narrow 
slot for loading paper into and unload
ing it from the printer. 

The rear-most section is removable to 
provide access to the battery compart
ment. The battery itself is a sealed lead
acid module that measures 5" X 2" X 
1" and weighs less than 8 oz but packs a 
powerful 1.6-ampere-hour charge at 6 

volts. This is enough power to keep the 
computer going for eight hours or to 
provide 2 hours of nonstop printing. 
(Additional battery packs will be op
tionally available.) 

On the right side of the computer are 
thumb controls for adjusting the vol
ume of the internal speaker and display 
contrast. On both sides of the computer 
are locking latches for releasing the 
hinged display/modem assembly so 
that it can be swung into operating posi
tion and expose the keyboard. 

The main keyboard features the stan
dard typewriter layout and automatic 
repeat when a key is held down for more 
than a second. Happily, the RETURN 

key is located in the correct place. An 
AL T key is located to the right of the 
space bar, far enough out of the way 
that it won't be accidentally pressed. 
Just below the RETURN key is the CAPS 

lock key, which, unfortunately, offers 
no visible means of telling you whether 
it's in the released or locked mode. A 
locking push-on/push-off key or a LED 
indicator would be a definite improve
ment here. 

Arranged in a single row across the 
top of the main keyboard are 15 rectan
gular keys. At the far left are two or
ange-colored keys labeled ON/BRK and 
OFF. They control a unique "sleep" fea
ture (not power to the computer) that 
partially powers down the PC-5000. 
This feature lets you turn on the com
puter at a preset time via the internal 
clock or the modem. This makes the 
system usable even if unattended, with 
minimum drain on the battery. 

Using the sleep feature, you can, for 
example, have the computer turn on by 
itself and dial your office, via the 
modem, and download data to or 
upload data from your office computer, 
all automatically. Since a timer is in
volved in this function, you can set the 
system to take advantage of less-expen
sive nighttime telephone rates. You 
could even have your office computer 
call the PC-5000 and have it turn on to 
accept or send data. Now that's a really 
nice feature! 

The eight function keys that follow 
·the OFF key are used by software to acti
vate different functions in one-key oper
ations. To the right of the function keys 
are the four cursor-control arrow keys. 
Being arranged in a row, rather than in 
a diamond shape, the cursor-control 
keys tend, at first, to be a little inconve
nient to use. Once I became accustomed 
to their placement, however, I had no 
trouble at all using them. 

The last key in the top row is labeled 
CLR/ INS. Operated in the shifted mode, 
it clears the screen and homes the cursor 
in the display window. The unshifted 
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mode lets this key change the cursor 
from a blinking underline to a blinking 
block and permits nondestructive inser
tion of characters in a line. 

Use Tests. How does the PC-5000 per
form? The answer is, very well, even 
with my nonoptimized preproduction 
test unit. Though the screen on my test 
unit updated slowly, but smoothly, 
Sharp informs me that the production 
version will be optimized for greater 
speed. Characters displayed in the LCD 
window were small but very sharp. 
They appear to be constructed in a lim
ited 5 X 7 matrix that doesn't support 
true lower-case descenders. The dots 
are so small that you get smooth, solid 
characters that aren't broken into diffi
cult-to-read individual dots alternating 
with blank spaces. In addition to being 
able to adjust contrast for best readabili
ty, you can control the apparent 
"brightness" of displayed characters 
through software to obtain different 
effects. 

imagine that eyestrain is likely to set in. 
The solution to the problem might be to 
use a slightly less polished plastic win
dow or even an antiglare filter. 

The keyboard was a joy to use. An ex
perienced typist would have no problem 
with it. However, the drawback to mak
ing the computer as compact as possible 
is that something had to be sacrificed, in 
this case, a separate numeric keypad 
cluster (an omission common to all por
table computers to date). 

The optional printer was very quiet in 
operation, even though my unit was 
pulled from the repair bin with a bad 
printer. The quality of the printouts on 
both thermal paper and standard bond 
was excellent; you would have to look 
very closely to see that the print is gen
erated with a dot-matrix printhead and 
not a formed-character element. The 
ribbon used for printing on bond paper 
is contained in a compact cassette-like 
case that simply snaps into place. I've 
never seen such an easy-to-install 
ribbon! 

applications packages weren't yet im
plemented for the PC-5000. This situa
tion will be cleared up in the production 
models, but it was frustrating not to be 
able to perform in-depth tests to find out 
what I could do with the hardware and 
software. 

The bubble-memory cartridge I had 
was too full to permit any large files to 
be created for either SuperCalc2 or 
SuperWriter. However, I was able to 
test some BASIC programs and found 
the language to be very fast, the only ex
ception being when it displayed to the 
screen. Again, I'm assured by Sharp 
that this will be corrected in production 
models. 

From the abbreviated testing I did 
perform, the limited number of lines 
that can be displayed on the LCD screen 
presented no problems. With Super
Calc2, I was able to scroll through a 
large model very quickly, which made 
viewing somewhat less inconvenient 
than it might have been with the limit
ed-size display window. I was also able 

The optional printer nests neatly into the computer to make a complete package. 

The only problem I had with the dis
play was a case of glare that tended to 
make the display unreadable. To deal 
with this problem, I adjusted both the 
tilt angle and the contrast of the display, 
but neither was very effective. With nor
mal overhead fluorescent lighting, I ex
perienced difficulty in obtaining an ac
ceptable pair of adjustments. The 
problem appears to be with the trans
parent plastic insert that protects the 
LCD panel from damage. Putting an in
candescent table lamp above the display 
made a positive difference. 

The glare proved to be a serious prob
lem for me, but other people who used 
the computer weren't as adversely af
fect~d by it. They were aware of the 
glare but were able to work around it. 
Over a long period of time, though, I 
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The printer can accommodate paper 
up to 81/ 2" wide, a single sheet at a time. 
It hums along at a print speed of 37 
characters per second, which isn't ex
actly fast. Keep in mind, though, that 
we're talking here about near-letter
quality print, however. The printer is 
also capable of printing out dot graph
ics, with a resolution of 1197 dots per 
line and at a speed of 555 dots per sec
ond. Furthermore, print intensity can 
be controlled via software to create 
shading effects. 

Software received with the PC-5000 
consisted of SuperCalc2, SuperWriter, 
and GWBASIC. Unfortunately, since 
mine was a preproduction model, I 
couldn't fully test all the packages be
cause SuperWriter was missing several 
overlay files and several features of both 

to perform some split-screen operations 
that let me view two different portions 
of the model on the same screen. 

Working with SuperWriter, I noted 
that the word processor used the func
tion keys very effectively. I had no prob
lem using the program for simple word 
processing, even without having to refer 
to the manual. Both SuperWriter and 
SuperCalc2 have built into them exten
sive help screens that can be called at 
any time to aid you in what you're at
tempting to do. I don't hesitate to state 
that these are two great applications 
programs. 

In theory, the bubble memory is a 
great idea for a portable computer. In 
practice in the PC-5000, it worked very 
well. Because it functions like a disk sys-

(Continued on page 101) 
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USE YOUR TRS-80 COLOR 
COMPUTER AS A STORAGE 

OSC LOSCOPE 

With an analog-to-digital converter on your TRS-80 Color ·Computer, 
you have the makings of a low-cost storage oscilloscope 

0 F the many kinds of electronic 
test instruments, the oscillo
scope is by far the most impor

tant. Only the oscilloscope provides a 
graph-like electronic picture showing 
how a voltage (the signal) varies with 
time. You might say the oscilloscope 
combines the functions of a voltmeter 
and frequency counter into a single but 
more powerful instrument. Borrowing 
from the old adage, you might also say a 
single oscilloscope trace is worth a thou
sand data points. 

In the simplest oscilloscopes, a thin 

By Forrest M. Mims, Ill 

beam of electrons is repeatedly swep,t 
across the phosphor screen of a. cathode 
ray tube (CRT) much like those in tele
vision sets. The beam can be deflected 
vertically by a signal applied to a sensi
tive amplifier whose ouput is connected 
to electrodes within, or an electromag
netic coil outside, the CRT This pro
vides a brightly illuminated graph that 
neatly displays the time-dependent vari
ations in the amplitude of a signal. Sim
ply by speeding up the time required for 
the beam to sweep across its screen, an 
oscilloscope can provide a look at sig-

Fig. 2. Three circuits whose outputs can be monitored. 
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nals whose amplitude fluctuates many 
millions or even billions of times in a 
single second. 

Often an oscilloscope user would like 
to be able to "freeze" the trace on an os
cilloscope screen for more detailed 
study. This is especially true when the 
sweep speed is very slow or when a sig
nal with a very brief duration (such as 
that produced by a switching logic gate) 
is being monitored. 

One way to preserve a trace is to pho
tograph the oscilloscope's screen. An
other is to use a sophisticated instru
ment called a storage oscilloscope. 
Unfortunately, storage oscilloscopes 
are quite costly. 

A little more than a year ago, a small 
company called Northwest Instrument 
Systems (PO Box 1309, Beaverton, OR 
9707 5) revolutionized oscilloscope 
technology when it introduced a sophis
ticated computer peripheral that 
brought the capabilities of a storage os
cilloscope to anyone with afl Apple II 
computer and $995. Dubbed the Model 
85 aScope'", the device is a module con
taining a fast analog-to-digital convert
er. When plugged into an Apple II, the 
aSc6pe provides the capabilities of a lab
oratory storage oscilloscope costing as 
much as $10,000. 
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The aScope is supplied with appropri
ate software (on disk) to place labels and 
a graticule on the screen of the comput
er's monitor. The software also permits 
traces to be saved on disk and printed on 
paper. 

The aScope is merely the first of an 
expected flood of peripherals that will 
allow personal computers to function as 
many kinds of sophisticated, program
mable test instruments. Concerned 
about this new development, traditional 
makers of oscilloscopes and other test 
instruments have already begun to de
velop new systems designed around per
sonal computers. 

If you own or have access to a person
al computer equipped with an analog
to-digital converter, you can develop 
your own test instruments. You can 
even convert your system into a slow
scan, storage oscilloscope. In the re
mainder of this article we will explain 
how. 

If you own a personal computer with 
an analog-to-digital converter, you have 
the essential ingredients for a slow-scan 
oscilloscope. And if you have access to 
an x-y plotter, you can transform traces 
displayed on the computer's display 
into publication-quality images. 

Best of all, you can assemble a com
puter-simulated oscilloscope from sur
prisingly economical components. 
While many different computers can be 
used, I have had excellent results with 
Radio Shack's Color Computer. Using a 
system equipped with Extended Color 
BASIC, I developed software to trans
form the computer's display into a very 
useful large-screen, slow-scan oscillo
scope with both single-sweep (storage 
mode) and continuous-sweep operation. 
The software includes an optional grati
cule complete with tick marks, and the 
ability to store traces on a floppy disk 
for later retrieval and display. A second 
software package directs an optional 
plotter to draw a high-resolution rendi
tion of a trace stored on a disk. 

Getting Started. If you've ever tried to 
use a standard oscilloscope to observe a 
slowly changing signal, you can readily 
appreciate the advantage of a storage 
scope that freezes the display for later 
viewing and interpretation. The only 
other way to preserve the trace is to 
photograph the display. 

A simple block diagram showing how 
a personal computer can be configured 
as a slow-scan storage oscilloscope is 
shown in Fig.l. While any of a number 
of computers can be used, excellent re
sults can be attained with a 32K Color 
Computer with Extended Color 
BASIC. 

The original machine has been re-
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placed by the 16K Extended Color 
Computer 2 and the 64K Extended Col
or Computer. Like the original product, 
these new machines are equipped with 
two analog joystick ports for a total of 
four AID co,nverter inputs. The soft
ware given here, although developed for 
the original Color Computer, should 
run on both new machines. 

Operation of the Color Computer 
joystick ports is described in detail in 
"The Electronic's Scientist" column 
elsewhere in this magazine. Briefly, 

-~ 

·-------- - ---

Fig. 3. Charge-discharge cycle 
for circuit shown in Fig. 2A. 

Fig. 4. Two spikes produced when 
flashlight is blinked twice. 

Fig. 5. Slow scan of flashlight 
across circuit in Fig. 20. 

when the joystick feature is selected, the 
computer generates a decimal number 
directly proportional to the voltage at 
the selected joystick port. These num
bers ranges from 0 to 63 (6-bit accuracy) 
when the voltage varies from about 0.3 
to 4.75 volts. 

Normally the voltage is derived from 
the two potentiometers in each joystick. 

I I 

Each potentiometer is connected as a 
voltage divider across a 5-volt supply 
from the computer with the wiper ter
minal providing a variable output volt
age as the potentiometer shaft is 
rotated. 

Of course .any other voltage source 
can be connected to the joystick ports if 
its excursions fall within a 0-to-5-volt 
window. In any case, the digitized rep
resentation of the voltage can be sum
moned by the simple command 
JOYSTK(n) where n is the port number 
(0-3). 

Knowing this and taking advantage 
of the Color Computer's powerful 
graphics capabilities, it is easy to devel
op a rudimentary oscilloscope program. 
Here's one possibility: 

1 0 PCLS : PMODE 4, 1 :SCREEN 

1 '0 
20 FOR X=O TO 255 
3 0 Y=JOYSTK ( 0) 
40PSET(X , Y) 
50 NEXT X 
60 GOTO 10 

This very simple program transforms 
the screen of the monitor into a black 
square surrounded by a green border. A 
moving green dot traces a solid line 
from left to right across the black 
square. 

If the wiper of the potentiometer rep
resenting JOYSTK(O) (horizontal, right 
joystick) is rotated, the green dot will 
move up (or down), leaving behind a 
trail of dots. When the dot reaches the 
right side of the square, the line and dot 
pattern it has traced is instantly erased 
and a new sweep is begun. 

The simple oscilloscope program can 
be converted to emulate a storage scope 
merely by changing the last line to: 

60GOT060 

The green dot will now form a single 
trace which will be displayed on the 
monitor until the BREAK key is pressed. 

Other enhancements can be easily 
added to the basic program. For exam
ple, the following BASIC line will add a 
trigger feature to intitate a trace only 
when the incoming voltage exceeds 0.3 
volt: 

15 IF JOYSTK ( 0) > 0 THEN 20 
ELSE 15 

The trigger feature can be further en
hanced by changing 0 [not JOYSTK(O)] 
to a variable. Many other features can 
also be added. For example, a graticule 
can be drawn on the monitor's screen. 
And, traces can be saved on disk for lat
er retrieval and viewing. 
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Comscope. The simple program just 
discussed has been enlarged into a 
menu-driven computerized oscilloscope 
program called Comscope shown in 
Listing I. While the joystick and graph
ics commands in Compscope are unique 
to the Extended Color BASIC of the 
Color Computer, the program can be 
used as a guide to develop similar soft
ware for other computers. 

When entered and run, the monitor 
displays Comscope's menu: 

COLOR COMPUTER 
OSCILLOSCOPE 
A.SINGLESWEEPSTORAGE 

SCOPE. 
8. CONTINUOUS SWEEP SCOPE. 
C. RETRIEVE TRACE FROM 

DISK. 
FOR GRAT I CULE ADD G TO 

SELECTION 
PRESS M TO RETURN TO MAIN 

MENU 
SELECTION? 

The menu provides a total of six op
tions. If a G is appended to the selection, 
the graticule subroutine (line 2000-
2160) is executed. The graticule pro
vides a grid of 16 horizontal and 12 ver
tical divisions. The center horizontal 
and vertical lines are given short tick 
marks. 

If single or continuous sweep modes 
are selected, the sweep subroutine (lines 
4000-4700) is executed. In both cases, 
the program first asks for the desired 
sweep time in seconds-per-division 

Fig. 7. Plot of joystick output. 
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Fig. 9. Plot same as Fig. 4. 
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Fig. 6. How to connect a plotter to the Color Computer. 

(0.35 second minimum) and assigns it to 
variable SD (see lines 340-360). 

The program subtracts 0.34 second 
from the time entered. The 0.34 sis the 
approximate time required for the pro
gram to execute the steps that retrieve 
joystick values and draw the trace on 
the monitor (lines 4300-4350). The re
sult after the subtraction is multiplied 
by 460, the number that, when used in a 
one line timer loop (FOR T = O TO 
460:NEXT T), produces a delay of 1 
second. 

If the trace is not to be saved on disk, 
the product is then divided by 16, the 
number of pixels in a single graticule di
vision, and designated SW (line 360). If 
the trace is to be saved on disk, the prod
uct is divided by 4. This is because 
traces to be saved on disk must be made 
at 1/4 the resolution of ordinary traces 
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Fig. 8. Plot same as Fig. 3. 

Fig. 10. Plot same as Fig. 5 . 

to prevent the disk buffer from filling 
before all or at least most of the trace 
has been completed. 

High resolution traces can be saved, 
but since the disk drive will turn on and 
momentarily interrupt program execu
tion several times during a single trace, 
the resultant traces will contain unde
sirable artifacts. This is particularly 
true when fa~t sweep speeds are selected 
and when the input voltage varies 
rapidly. 

The processed seconds-per-division 
variable (SW) is held until needed by the 
sweep subroutine. It is then used in the 
timer loop at line 4340. 

In the simple demonstration program 
given earlier, the trace was formed by a 
stream of dots. When superimposed on 
a graticule, however, the dots lack the 
visibility a solid line would provide. 

For this reason the sweep subroutine 
forms a continuous line trace. Line 4100 
establishes a starting point for the LINE 

command. Line 4330 then extends a line 
from the starting point to the first pair 
of coordinates designated by a FOR ... 

NEXT loop (x values) and the data re
trieved from the disk data file (y values). 

Incidentally, line 4200 in the sweep 
subroutine provides a trigger that pre
vents the sweep from beginning until 
the voltage at the joystick port exceeds 
about 0.3 volt. This feature can be omit
ted by dropping line 4200. Or you can 
alter the condition so that the sweep be

. gins at any joystick value you select (0-
63). 

A particularly important option in 
the single-sweep storage scope mode is 
whether or not you wish to save a trace 
on disk. Comscope assigns your answer 
(Y or N) to a string variable called D$ 
and at various points in the program 
queries D $ to determine whether or not 
data is to be saved on disk. 

At line 370, a disk data file assigned a 
name you specify (seeN$, lines 330 and 
370) is opened ifD$ is Y. At line 4320 in 

(Continued on page 98) 
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AN 8-BIT COMPUTER GETS 
A NEW OPERATING SYSTEM 
Epson 's QX-1 0, using new Valdocs software, offers an integrated package that 

provides word processing, communications, and many other features 

E IGHT-BIT microcomputers have 
multiplied like rabbits during the 
last few years and most are fairly 

similar. Every so often, though, a manu
facturer takes a common product like 
this and adds a new dimension to it. 
Such is the case with Epson America. 
Known primarily for its highly success
ful line of printers, Epson has developed 
the QX-1 0 microcomputer using the lat
est version of the Valdocs software run
ning under the TPM (Transient Pro
gram Manager) operating system. This 
8-bitter does such uncommon things as 
power up as a word processor and react 
to keys marked "insert," "bold," and 
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By George Mitchell 

"italic." With one keystroke, you can 
switch the QX-10 to communications 
and dial another computer. When the 
call is completed, another keystroke 
will return you to the document you just 
left. 

But this innovative product has not 
been without difficulties. The Valdocs 
software has paid for its expansive, inte
grated approach by being slow and full 
of bugs when first introduced more than 
a year ago. A series of revisions has 
cleared up most of the problems, 
however. 

The QX-10 not only runs Valdocs, 
but also CP/M software. Epson is mar-

r 1 

keting the QX-10 as a package that in
cludes Valdocs 1.18,CP/M2.21, a five
pack of Peachtree software (text, calc, 
proofreader, thesaurus, and mailing 
list), and an RX-80 FT printer and in
terface for a suggested retail price of 
$2995. This review concentrates on the 
QX-10 computer and the implementa
tion of the new Valdocs software. 

Anything But Modest. In design, the 
QX-10 is unusually sophisticated for an 
8-bit machine. The system is bus-orient
ed and uses a modular concept to maxi
mize system resources (Fig. l). 

The QX-10 uses a Z-80 microproces-
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In design, the Epson QX-10 
is unusually sophisticated 
for an 8-bit machine. 

Fig. 1. The system is bus-oriented, with a modular concept. 

sor, specifically the NEC PD780C-1 op
erating at 4 MHz (I clocked it at 4.67 
MHz), driven by a 16-MHz oscillator 
through a divide-by-4 circuit. The CPU 
fills two roles in the QX-10: data proces
sor and system manager. 

The NEC PD8237 DMA controllers 
and PD8259 interrupt controllers work 
in concert with the CPU to establish a 
priority of devices along the bus (Fig.2). 
Notice that the disk and monitor have 
the highest priorities, with the options 
acting as slaves with their own priority 
and interrupt scheme. 

The QX-10 comes standard with 
256K RAM that is divided into four 
banks of 64 K each. Besides this, there is 
2K of battery-backed CMOS RAM, lo
cated between 8000 and 8800 hex, 
which is used to store system informa
tion such as data needed by the 
HD46818P real-time clock. In addition, 
about 50 bytes can be used for holding 
other information, either supplied by 
you, or later by Epson. 
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Dual Disk Drives. The standard sys
tem includes dual disk drives. They are 
1/3-height double-sided, double-densi
ty, 48-tpi models with a capacity of 
320K bytes for actual usage on a disk
ette formatted for data and about 290K 
for a system diskette. 

The drives feature a positive loading 
mechanism that prevents accidental 
damage to a diskette by action of the 
door and also ensures proper spindle 
mounting and head loading. Moreover, 
the drive has sensors that are used to ad
vise the system that a diskette is in or 
out, or has been changed. Unfortunate
ly, CP/M hasn't been modified to take 
advantage of this feature; but TPM 
does. 

The NEC PD765A programmable 
disk controller is a stack device. This 
means that it can be set up to operate in 
a much more efficient manner in an in
terrupt-driven system with DMA than 
can a register device. Moreoever, the 
NEC controller permits the creation of 
large buffers and the use of "least-fre
quently-used" methods for speeding up 
access. Surprisingly, neither CP/M nor 
TPM makes use of this fact. The disk 
system, therefore, is slower than you 
would expect or, for that matter, want. 
For example, it takes 45 seconds to load 
in Valdocs from either a cold or warm 
boot. 

Based on the way the memory is laid 
out as shown in Fig. 3 and considering 
specifically the area for the floppy disk, 
one would expect that multiple track 
buffers would be used, but they're not. 

There are five expansion slots on the 
main motherboard for adding such op
tions as a GP-IB (IEEE-488) interface, 
an optical-fiber interface, a color CRT 
interface, and a pulse transformer inter
face. Pin numbers and corresponding 
signals for the expansion slot are given 
in Table I. You can also add a 10M-byte 
Winchester to boost storage. 

In addition, the system has tucked 
away under its low-profile (20" x 13" x 
4") covers 8K of system ROM, a speak
er, 7 channels ofDMA, 15 interrupt lev
els, and 6 channels of counter /timer 
circuitry. 

A Capable Screen. Another feature of 
the QX-10 is the screen display. The 
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system employs a 12" green-phosphor 
CRT capable of displaying 640 x 400 
dots. The screen is controlled by the 
NEC-7220 display controller, and has 
128K bytes of RAM dedicated to it. 
This provides a continuous scrolling 
screen, thus allowing a page-like system 
ideal for word processing. 

The display is worthy of a review all 
its own simply because of the capability 
it offers. You can, for example, expand a 
figure 16 times, develop line-clipping 
mechanisms, and rotate figures in real
time. That is, you can if you have the 
software. Epson has supplied some with 
Valdocs, and I have found that the sys
tem works well with Fox and Geller's 
"dGraph." 

Working in concert with the screen is 
the printer. The system I evaluated in
cluded an Epson FX-80 dot-matrix 
printer, which can achieve a dot-for-dot 
resolution with the screen. 

A New Keyboard Design. One of the 
touted features of the QX-10 is the so
called HASCII-Human engineered 
ASCII-keyboard. It uses function 
keys that are predefined for a variety of 
purposes such as HELP, MENU, MAIL, 

DRAW, and even an UNDO to let you fix 
goofs. 

This 105-key detached keyboard in
cludes an alphanumeric set of keys, a 
numeric keypad, function keys, and 
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The QX-10 uses 1/3-height 5%" disk drives. 

dedicated word-processing keys. The 
keys are the full-travel type, which have 
an excellent feel to them. The layout of 
the keyboard is similar to one you might 
find on a dedicated word processor. In 
other words, functions such as INSERT, 

TAB SET, ITALICS, etc. can not only be 
accessed with one keypress, but are la
belled as such. 

To Epson's credit, it did carry the lay
out design further and built in functions 
that take advantage ofValdocs. But the 
operation codes were redefined also, 

thus making it tricky to use the function 
keys with other software. The system 
can respond to either Televideo 920 se
quences, which you can establish 
through the SETUP.SYS file available on 
the Valdocs system disk, or what they 
term Valdocs standard, which is the 
same as a Lear Siegler ADM3A. Both 
implementations are only partial, how
ever, and you might find- that not all 
things work the way you would expect. 

Valdocs. The Valdocs software is de
signed to work in concert with the hard
ware. It runs under the TPM operating 
system and takes advantage of the 
HASCII keyboard. Valdocs is an inte
grated software package that offers 
word processing, graphics, communica
tions, mail list/database, document lo
cater, time scheduler, and calculator. It 
is a menu-driven system with four expe
rience levels: beginner, novice, ad
vanced, and expert. In operation, you 
boot up using the Valdocs system disk
ette. I was supplied with the latest 1.18 
version. (V aldocs has gone through 
many revisions and has many to go. 
Each time, it does get better.) 

Word Processor. The system comes 
up in the word-processor mode, which 
acts exactly like a typewriter. You can 
set the page any way you want. The 
word processor uses a window approach 
with the text window at the top and the 
menus in a window at the bottom. Tap
ping the HELP key brings up a menu that 
allows you access to six other menus, 
plus offers a tutorial on the basics of us
ing the word processor. The menu is 
shown in Fig. 4. 

Choosing the On-Screen menu en
ables you to center text, set margins, etc. 
The Miscellaneous menu permits 
changing wordwrap, justification, etc. 
Margin settings are displayed on a sta-
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tus line at the bottom of the text win
dow, as are your present page and line 
numbers. The wordwrap and justifica
tion information isn't shown on the sta
tus line, however, so you don't know if 
they are on or off. 

Other menus offer typical word-pro
cessing features such as block move and 
search. The Quirks menu, which is re
served for the expert level, allows a vari
ety of file-management options as well 
as two interesting features. One of them, 
called "Cursor locked in center," keeps 
the cursor on a horizontal line at 
midscreen at all times. The text scrolls 
past it, just as with a typewriter. The 
menu option allows you to toggle be
tween this mode and normal cursor. 

The other feature is called "Quick 
display." It is intended to alleviate a 
problem that you may find with the 
word processor. Since the normal oper
ating mode uses the graphics functions 
to generate characters, you can get 
ahead of the system while you're typing, 
thus producing misspelled words. Al
though the system corrects itself, there 
is a slight delay which can be unnerving. 
Choosing the "Quick display" option 
turns the screen from a bit-mapped to a 
character display. This enables Valdocs 
to keep up with a very fast typist, al
though graphics-dependent features 
such as bold and italics can no longer be 
viewed on the screen (the codes can only 
be sent to a printer). 
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Fig. 5. MAIL menu. 

Each time you switch to another 
function the text is automatically saved 
in a temporary file, which can cause a 
delay of about 15-20 seconds. Retrieval 
of the text is automatic, too. Pressing 
UNDO while in another area returns you 
to the word processor with the cursor in 
the same spot in the text that you left it! 
If, while in the editor, you erase a word 
accidentally, you can restore it by tap
ping UNDO. While using the word pro
cessor, I found that every so often I 
would overrun the right margin and it 
wouldn't reformat in the · normal 

Valdocs operating mode. A remedy I 
quickly found was to set the system to 
the expert level and choose "Reformat" 
under the "Quirks" menu. This set the 
margins correctly. 

Within the editor, you can change 
print styles with the press of a key. For 
example, you can choose BOLD, ITALIC, 

and underline. The last function is han
dled by tapping the STYLE key. This key 
will later have its own menu to allow 
you to choose a variety of type styles 
and sizes. All font and style changes are 
shown right on the screen in the normal 
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(graphics) operating mode. 
I was surprised to find that no conve

nient method existed in Valdocs to take 
advantage of the FX-80 printer's func
tions of condensed print, or super and 
subscripting. I was able to do this in 
Wordstar by modifying the printer 
drivers. 

One of the nice features about 
Valdocs is that you will never lose files 
due to a full diskette. Valdocs keeps you 
notified and allows you to change disk
ettes midstream. 

Once you have created a file, you can 
store it by pressing STORE. Valdocs al
lows you to store (and retrieve) docu
ments using meaningful names up to 16 
words long. After you've used Valdocs 
for a while you'll notice another useful 
feature. Suppose you have stored 50 or 
so documents on a disk. Pressing INDEX 

allows you to look at your list files in 
several different ways: alphabetically, 
sequentially, or cross-referenced. 

Alphabetic filing is obvious. Sequen
tial filing displays the files in the order 
that they were created with a date and 
number assigned to each file. The cross
index display takes the key words that 
appear in the index and lists them al
phabetically with the particular files 
that pertain to them. You can retrieve a 
file by taking advantage of this cross-in
dex feature. Just select a key word asso
ciated with the file name and you'll be 
presented with a list of files that use that 
key word in their names. 

You can print a document by first 
storing it to disk and then hitting the 
PRINT key. The document won't start 
printing out immediately-instead you 
will have to go through a series of menus 
before you get hard copy. Once you 
start printing, you may continue on 
with your work since the system has a 
print spooler. If you just want a dump of 
what's on the screen, you need only 
press CRTL PRINT. Normal copy is 
printed with the screen dump only if 

ZAPPLE SEES INSIDE 

When doing development work on a 
microcomputer, it's often necessary to 
have some method of digging into the in
ternal operation of the processor and as
sociated circuits. This is usually accom
plished using a utility such as Digital 
Research's Dynamic Debugging Tool 
(DDT) or, in the case of the QX-10 oper
ating under the Transient Program Man
ager (TPM), Zapple. 

This powerful tool was originally de
signed for use on TDL/Xitan systems to 
enable users to load programs, modify 
memory, and perform various and other 
sundry system level tasks. 

Zapple was, and I believe still is, the 
only utility written to take advantage of all 
the power a Z-80 has to offer rather than 
being an 8080-based program. It is relo
catable and can be moved around at will 
in memory. 

Zapple serves as a powerful develop
ment tool on the QX-1 0, and is a basis for 

you are in the "Quick display" mode. 
Otherwise, larger graphics text is 
printed. 

Prior to any printing, you have to in
form the system of the type of printer 
you're using. If you have an Epson 
printer, it's just a matter of choosing the 
printer by name from a list that's found 
in the SETUP.SYS file. If not, you must 
insert the characteristics of the printer 
you're using. 

Communications. The communica
tion function, entered by pressing the 
MAIL key, is designed to work off a card
file system. Here you enter name, ad
dress, phone numbers (voice and 
modem), and modem speed of corre
spondents. Plus you set up yourself with 
your area code, which the computer 
automatically checks when you make a 
call. If the area code is not required, it 
isn't used. This is great if you ever move 
since you only change one record in-

the operation of TPM. Unlike early ver
sions that were loaded off paper or mag
netic cassette tape, Zapple is loaded im
mediately on boot up from the TPM/ 
Valdocs system diskette. Getting to it, 
however, isn't via a direct route. You 
have to set up the QX-1 0 to permit trap
ping to Zapple. This is accomplished by 
using the Valdocs SETUP program, 
changing the Experience level to EXPERT 

and turning on the Control \ (back
slash) function. 

Once this is accomplished, and yoU:ve 
saved the new setup parameters by sim
ply tapping the UNDO function key, you 
can trap to Zapple at any time by doing 
the coNTROL backslash function. 

You are greeted with an breakpoint 
@EA26 and a greater-than sign. Now 
you can use Zapple. Once you're 
through, you can trap back to Valdocs by 
entering a G01 00, which causes a 
reboot. o 

stead of many. You can then send some
one a document or have a person-to
person exchange by simply selecting 
that particular option from the MAIL 

function menu (Fig. 5). 
You are then prompted through the 

various alternatives. You can set up to 
receive mail or schedule it to send later. 
The system real-time clock will turn the 
system on. Interestingly, you have to be 
in MAIL for this function to work. I 
thought this should have been a back
ground function and work much like 
the print spooling function. 

Graphics. One of the more exciting 
functions of Valdocs, is the ORA w capa
bility. This allows you to enter data and 
create a pie chart, bar chart, scatter 
chart, or scientific chart. It is accurate, 
as can be seen in Fig. 6. The data was 
taken from an article in the Feb, 1982 is
sue of Mini-Micro Systems on printers. 

(Continued on page 8 7) 

Fig. 6. The DRAW capability permits entering of data and creation of charts. 
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Let's clear up some 
of the confusion 
about what 
videotex is-
and the services 
it can provide 
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I F you are confused about what 
videotex is, you're not alone. Much 
of the cause of this confusion lies in 

the fact that different people have dif
ferent ideas about what the service is. 

Some people will tell you that 
videotex has something to do with tele
vision, frequently citing " two-way TV" 
as the basic reason for the existence of 
the service. Others will tell you that it 
has something to do with home comput
ers. Adding to the confusion, companies 
like Radio Shack and RCA offer boxes 
they call "videotex terminals" that bear 
a strong resemblance to home comp).lt
ers. The confusion is further compound
ed by the fact that the companies are 
selling business terminals under the 
name "videotex." 

Nor is hardware the only area in 
which the term "videotex" is applied 
from different viewpoints. The very def
inition of the term depends on who's do
ing the defining. A number of people 
contend that this type of service· is 
videotex only if it's aimed at the home 
market. No wonder people are 
confused! 

The object of this article is to clear the 
air about what videotex is and, just as 
importantly, what it isn't. We'll then go 
on to tell you in very general terms how 
it works and how and when you can get 
in on the action. 

Start at the Beginning. In an attempt 
to clarify the issue, you have to start at 
square one. Clear your mind of any
thing you may have heard about 
videotex, particularly of any notion that 
videotex has something to do with tele
vision. Now you're ready to learn what 
videotex is with an unbiased mind. 

A good way to understand what 
videotex is is to take a look at the typical 

I I 

airlines reservations counter. Every air
lines office in the country is equipped 
with one or more computer terminals 
that look something like a TV receiver 
to which has been added a typewriter
like keyboard. Instructions to the com
puter are typed in from the terminal's 
keyboard. The computer may be in the 
same room as the terminal or halfway 
across the continent. The computer dis
plays on the screen of the video monitor 
the information requested, such as the 
number of seats available and their loca
tions on a given flight, the state of a cus
tomer's credit balance, and any other 
data. Interacting with the computer 
through the video terminal, the reserva
tions agent has the ability to perform 
such transactions as reserving seats on a 
flight or recording a bank deposit. 

One gets the impression when using 
the terminal that he's the only one 
accessing the computer. Actually, 
though, hundreds of reservations agents 

may be using the computer at the same 
time. This technology has been fairly 
common for the past 10 years or so. 

In theory, there's nothing to prevent 
you from buying a terminal for $1500 or 
so and contracting with a number of ser
vices to gain access to their computers 
over the telephone line. There are doz
ens of "time-sharing" computers in the 
country that you can use in this manner, 
though, in inost cases, the data available 
to you would be terribly specialized and 
virtually useless. 

The roots of videotex are varied. We 
start with computer data banks with 
enough information in them that's of 
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Forget the idea 
that videotex 
has something 
to do with 
television 

general interest to the public and that 
can be presented attractively with color 
graphics. The cost of the terminal to ac
cess such services, of course, must be 
relatively inexpensive, and access must 
be made very simple so that the user 
doesn't have to learn computer pro
gramming or complicated codes. Given 
these criteria, every household would 
want-and need-a terminal. 

Different companies have moved to
ward this goal in different ways, fre
quently stopping short of providing all 
the features mentioned above, while still 
claiming the name videotex. Compu
serve and The Source, for example, of
ten claim to provide videotex services, 
mainly because the information and ser
vices they offer are of "general interest" 
and their customers are individuals in
stead of companies. What this state
ment implies is that it's the user who de
cides whether the service is or isn 't 
videotex. 

Companies that offer business infor
mation in a graphics format-graphs of 
stock quotations, for example-some
times name their services videotex. One 
such company is General Motors' Buick 
division, which is putting together a 
" videotex" system that will link togeth
er all its dealerships to provide informa
tion about its products, using a lot of 
graphics. The people who are putting 
together these systems are saying that 
it' s graphics that establish the service as 
videotex. 

Clearing the Air. People who are deep 
into technology feel that true videotex 
has two fundamental and immutable 
characteristics. First, it' s aimed at the 
individual (normally home) user. Sec
ond, it must use both text and graphics 
to display information. We may not get 
away with imposing this definition, but 
in the interest of having everyone under
stand what everyone else is talking 
about, it's worth a try. 

The technical base of videotex isn' t 
difficult to understand. At the center of 
the videotex system is an expensive, 
large, and powerful mainframe "host" 
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A typical screen for a "Top News" story. 

computer. It is linked to the telephone 
network through a number of "ports." 
A videotex decoder in your home is also 
linked to the telephone system to give it 
access to the host computer. 

The decoder is similar to a microcom
puter. It has one or more microproces
sors inside it and the necessary circuitry 
to produce a TV-like signal to drive a 
video display monitor. And, like some 
home computers, a modem that trans
lates the decoder's digital signals into 
audio-tone signals to be carried over the 
telephone network is built into the de
coder. Another similarity to the home 
computer is that you communicate with 
the decoder using a keyboard. 

The videotex decoder is unlike the 
typical home computer in that there are 
limitations to what you can do with it. 
Even though it might be smart enough 
to, say, play games or do word process
ing, the intelligence that makes this pos·
sible usually won't be accessible to you. 
On the other hand , there are areas in 
which the videotex decoder is actually 
better than a home computer. For ex
ample, its modem is likely to be consid
erably more sophisticated than any
thing you' ll find for a Commodore 
VIC-20 or Atari computer. 

The videotex decoder is designed to 

work with some kind of video display 
monitor. The most likely candidate, 
mainly because almost every household 
has at least one, is the ordinary TV re
ceiver, preferably a color unit. But don't 
jump to the conclusion that using a TV 
receiver means that videotex has some
thing to do with television! The TV re
ceiver is required only as a display; all 
videotex decoding is accomplished sep
arately from the TV receiver. In fact, 
you don't even need a receiver per se. If 
you had one of the new component TV 
systems in which the tuner and amplifi
er are separate items from the CRT dis
play monitor, you'd connect the decod
er directly to the monitor itself. The rest 
of the TV system isn' t even needed, ex
cept to be able to receive normal broad
cast TV programs when you' re not us
ing the video monitor for viewing 
videotex information. 

Currently, and for the next few years 
at least, most videotex services will use 
the telephone network for communica
tions. But any two-way medium that 
can carry signals from your home to a 
host computer and from the computer 
to your home could work. So, as two
way cable- TV (CATV) networks 
emerge, we're likely to see a new medi
um for transmitting videotex informa-
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The screen tor the weather forecast might look like this. 

tion. Current CATV networks are capa
ble of single-direction-only information 
transfers, and they are only to your 
home. This situation will almost cer
tainly change in the near future. 

The Videotex System. Most of the 
hardware required in videotex systems 
is analogous to the hardware used in air
lines reservations systems. That is, it 
consists of terminals, displays, commu
nications lines, and a central computer. 
One more essential element is needed, 
however. This is a common code that 
will allow all subscribers to the system 
to communicate with the host 
computer. 

The airlines reservations computer 
and the computers at The Source and 
Compuserve can communicate with 
subscribers only if they agree on how to 
present the information that's being 
transmitted. Fortunately, most of the 
world some years ago agreed to use 
ASCII (American Standard Code for 
Information Interchange) coding for 
communication of alphabetic and nu
meric information. The 7-bit code as
signs a unique pattern of seven 1s 
and/or Os for each let"ter and number 
and such common punctuation charac
ters as the question mark, comma, and 
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parentheses. The code for A is 1000001, 
m is 1101101, *is 0101010, and so on. 
Computers, terminals, communications 
links, and most software use the same 
ASCII codes. 

ASCII codes cover only alphabetic 
and numeric information. However, 
one of the characteristics we've decided 
must be part of the true videotex system 
is that available information must in
clude graphics. We'll take this demand 
a step further and add that the graphics 
must be in color. 

Every computer system that uses col
or graphics, from Apples to Ataris to 
IBM mainframes, has to devise an en
·coding scheme for graphics. Unfortu
nately, manufacturers of different com
puters take different approaches to 
achieving this goal. This is the problem. 
Apple solved the color-encoding prob
lem differently from Atari, and IBM 
has its own approach that's different 
from the other two. While this wouldn't 
be a problem for the videotex system, it 
would have to be guaranteed that every
one involved, including the host com
puter and all subscriber terminals, were 
going to use equipment and software 
from a single source. 

Naturally, the forces that brought the 
computer industry to the ASCII stan-

r 1 

It's a new 
medium of 
communication 
that has yet 
to be exploited 

dard impelled those planning videotex 
systems to a common graphics stan
dard. If everyone involved in the 
videotex industry agreed on a standard 
for encoding graphics, there would be 
more expertise, more software, more 
competition to supply the hardware, 
and more marketability of acquired ex
perience. Indeed, there is an emerging 
North American standard for encoding 
graphics information, called the North 
American Presentation Level Protocol 
Syntax, abbreviated NAPLPS. 

Drawing the Lines. NAPLPS is the 
forerunner, but it didn' t emerge without 
a battle. In the beginning, were two pro
posals for encoding videotex graphics. 
One was the British alphamosaic 
scheme called Prestel, while the other 
was the Canadian alphageometric 
scheme called Telidon. The battle
ground for both was the United States, 
which was clearly seen from the outset 
as the most lucrative market for 
videotex. 

To understand the difference between 
the two standards, you might consider 
the problem of having to describe, with
out visual aids, a simple picture to some
one over the telephone. Imagine also 
that the person at the other end of the 
line has only a limited knowledge of the 
English language. 

Your first step would be to lay a grid 
over the picture (see illustration) to es
tablish a frame of reference. In our ex
ample, the grid represents only a small 
fraction of the picture that can be dis
played on the TV screen. The entire pic
ture would consist of tens of thousands 
of such squares. 

Notice the small rectangle in the up
per left of the grid and the letter Z in the 
lower right. Let's assume you' re trying 
to convey this -picture to your non-En
glish-speaking friend at the far end of 
the telephone line. If your friend's En
glish vocabulary is very limited, you 
might try to name the color in each grid 
square. 

Beginning at the far left of the first 
(Continued on page 92) 
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T HE other day I did something I 
would never have considered 
doing-or even been able to do at 

all-a month earlier. I walked into a 
Radio Shack store and, for $699 and 
change, took home an ink-jet printer. 
Ink-jet printers have been around for a 
while, but their prices-thousands of 
dollars- made their use with micro
computers prohibitive. Times and tech
nology have changed, though, and there 
are now several printers of this type 
available at a price comparable to that 
of a dot-matrix or formed-character 
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Printers 

Recent advances in 
technology have made 

ink-jet printers 
competitive pricewise 
with other types -as 

exemplified by the 
Radio Shack CGP-220 

By MarkS. Zachmann 

printer. One such is Radio Shack's 
CGP-220. 

How They Work. Inexpensive ink-jet 
printers of this type use a technique 
called drop-on-demand printing. In
stead of shooting out a continuous jet of 
ink and using electrical fields to deflect 
it to form characters on the target paper 
(much the same way as the electron 
beam in a TV picture tube is deflected to 
paint an image on the screen), drop-on
demand printers use a technique similar 
to that found in dot-matrix printers. 
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The print head contains a linear array of 
orifices through which ink is squirted by 
a piezoelectric mechanism that gener
ates a "squeeze" when commanded to 
by the printer's 6809 microprocessor 
and character-generator ROM. 

When the squeeze is applied, a drop 
of ink spurts out of the print-head noz
zle and hurls through the air to impact 
on the paper. There it forms a dot that 
dries almost instantaneously. By using a 
head with several nozzles, different-col
ored inks can be applied to the paper. If 
the actions of the nozzles are sequenced 
correctly, a number of different colors 
can be produced by the mixing of the 
inks on the paper. 

The ink for the CGP-220 comes in 
flattish plug-in plastic cartridges. The 
printer has two receptacles into which 
those cartridges can be inserted- one 
for black ink and the other for the tri
color pack contaning yellow, magenta, 
and cyan inks. The ink itself is con
tained in what appear to be metallized 
plastic pouches within the cartridges. 
The tri-color cartridge contains three 
such pouches stacked vertically and 
supported by plastic separators. Chang
ing a cartridge is easy since it is merely a 
matter of unplugging the old one and in
serting the new one. 

Print-head nozzles in ink-jet printers 
can be arranged either vertically or side
by-side. The CGP-220 uses a horizontal 
array of four nozzles, one for each color 
ink. The head traverses a metal rod as it 
moves from one side of the paper to the 
other. The mechanism is shown on page 
81. By combining the inks from differ
ent nozzles, seven colors can be pro
duced: black, red, green, yellow, blue, 
magenta, and violet. 

Ink-jet printers have several signifi
cant advantages over dot-matrix print
ers, their nearest rivals. For one thing, 
they are better at color printing. Color 
dot-matrix printers use a ribbon with 
several color bands impregnated in it. 
Not only is the printing process with 
this type of mechanism noisy and time 
consuming, but the quality of reproduc
tion leaves something to be desired. The 
inks used by ink-jet printers can actual
ly be mixed on the paper, giving a result 
superior to that produced by depositing 
the colors separately by making several 
passes across a ribbon. 

A second advantage ink-jet printers 
have over the dot-matrix type is their re
liability. There are fewer moving parts 
and they are forced to operate much less 
strenuously than those in the matrix 
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printers. There are no solenoids and no 
wires or pins to wear out. 

Ink-jet printers are relatively fast
comparable in speed to dot-matrix 

Jrood.Co 
Operations 

printers. What primarily makes them 
this way is the lack of mass of the print 
head. It has no heavy solenoids and heat 
sinks to carry, and all it has to do is 

Many interesting effects can be achieved with an ink-jet printer. 
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Design of the CGP-220 is simple and inexpensive, but good. 

spray lightweight droplets of ink. Final
ly, there is the lack of noise. Ink-jet 
printers don't whine, buzz, or screech. 
The noisiest part of the CGP-220's op
eration is when the head changes direc
tion and you hear a sort of "click" as it 
does so. The rest is silence. 

For all their advantages, ink-jet print
ers do have a few shortcomings. Unless 
proper care is taken, the ink in the noz
zles can dry out and clog. (A printer 
from Olivetti, though, uses a dry-pow
der ink that presumably avoids this 
problem.) · 

Also, for best results, a special plas
tic-impregnated paper should be used. 

While acceptable results can be ob
tained with ordinary bond paper, the 
ink has a tendency to soak into it, pro
ducing sometimes fuzzy results. The 
special papers, available in both roll and 
sheet form from Radio Shack, eliminate 
that problem. 

The CGP-220. Operation of the Radio 
Shack CGP-220 ink-jet printer is based 
on a mechanism that is produced by 
Canon and used in several other print
ers such as the Quadram Corporation's 
Quadjet. It is a simple and inexpensive 
design, but a good one into which much 
thought has gone. 

TECHNICAL SPECIFICATIONS 
RADIO SHACK CGP·220 INK JET PRINTER 

Resolution: 

Speed: 

Ink cartridge: 

Interfaces: 

Size: 
Weight: 
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640 dots x 8 columns (color scan graphics mode) 
560 dots X 7 columns (bit image mode) 
12 cpi, 5 x 7 dot-matrix (text mode) 
2600 dots/second (graphics) 
37 cpi (text) 
Black (4,000,000 char.) 
Tri-color (3,000,000 char.) 
Centronics parallel 
Serial (600/2400 baud, 4-pin DIN connector, connects 
directly to TRS-80 Color Computer) 
15%" X 11%" X 4%" 
12.31b 

The bidirectional printer has two 
modes: graphics and text. In the graph
ics mode, it prints at the rate of 2600 
dots per second and provides a mono
chrome resolution of 560 dot-columns 
(with 7 dots per column) per line. In its 
multi-color graphics mode, the resolu
tion becomes 640 dot-columns per line 
(80 dots per inch), with 8 dots per col
umn. To fill an 8'/ 2 " square page with 
graphics takes approximately 5 min
utes. Direct screen dumps can be done 
from the TRS-80 Color Computer. 

The text mode produces 5 X 7 
characters- in black or in color-at ap
proximately 37 cps. A 5 X 7 dot array 
does not produce very attractive charac
ters; but, for a device that will be used 
principally for color graphics, this is not 
a particularly harmful drawback. 

Radio Shack has overcome the nozzle 
clogging problem with what the user's 
manual terms the "Green Lever." The 
green lever actually serves several pur
poses. When the printer is not in use or 
is to be transported, it caps the nozzles 
of the print head and locks the mecha
nism to keep it from being damaged. In 
addition, the lever can be used to 
"pump" the ink supply to make the col
ors printed more saturated (sometimes 
the output of the printer looks a little on 
the pastel side) . 

The CGP-220 supports elongated 
character sets, variable pitch, character 
repetition (256 repetitions maximum), 
and provides some special characters 
such as those used in European 
languages. 

Radio Shack should have included a 
method in hardware or software to tell 
the printer not to advance a line when a 
carriage return is sent, or to ignore 
linefeeds. As it is, when you send a CR
LF pair to the printer you get double
spaced text, whether you want it or not. 

Unfortunately, some features com
mon in similarly priced dot-matrix 
printers are absent. They include under
lining, bold face, italics, partial line 
feeds, and proportional spacing. Since 
the device is programmable from BA
SIC, it is possible that some of these fea
tures are available under program con
trol, but they do not seem to be readily 
callable from, say, a word processor. 

Remember, though, that this printer 
is primarily a graphics device; and , for 
its price, it does an awful lot. If you 
want a near-letter-quality printer, there 
are plenty around-but they can't pro
duce pretty colored pictures. 0 
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TYPES OF 
PRINTERS 

The printers used with microcomput
ers can be separated into two different 
categories. Fully-formed character 
printers, sometimes referred to as "let
ter-quality" printers, give the best re
sults. They generally use Selectric-type 
print elements--commonly known as 
"golf balls"-or daisy wheels. Daisy 
wheels have the characters embossed on 
the ends of spokes that are attached to a 
central hub, and the ltppearance of this 
configuration is what gives them their 
name. As the wheel, which is attached 
to the print-head mechanism, moves 
back and forth across the paper, it is ro
tated to bring the proper character into 
a position where it can be hit by a small 
solenoid-driven hammer. The character 
strikes a ribbon, producing printed 
characters just like a typewriter. 

The quality of the print is excellent, 
but the massive head assembly keeps 
speed down (to about 55 cps maximum, 
and usually less) and the noise level is 
high. Still, daisy-wheel printers are fast
er and quieter than "golf-ball" types. 
Those usually print no faster than 14 
cps and, in addition, are mechanical 
nightmares, usually having over 600 
moving parts. 

The other type of printer is the dot
matrix type. Dot-matrix printers, which 
include the ink-jet family, use a vatiety 
of techniques for producing a pattern of 
dots on a piece of paper to form a char
acter. The higher the resolution of the 
printer-expressed in dots per inch or in 
terms of the matrix (5 X 7, 7 X 9)-the 
better the characters will look. Most 
dot-matrix printers have the ability to 
produce some graphics, ana to generate 
different character sets and sizes. At 
present there are five principal types of 
dot-matrix printers. 

The most expensive, and fastest, dot
matrix technology is laser printing. La
ser printers work much like wet-process 
photocopiers. The paper rotates on a 
drum, as first the paper goes through a 
sensitization process. Then the laser, 
pulsed on and off at a very high rate, 
sweeps over the paper, energizing por
tions of the paper where its light falls. 
The paper is then dipp(ld tn a developing 
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A horizontal array of four ink nozzles moves across the paper. 
solution and stabilized. One advantage 
of using a laser is that the light beam can 
be focused very tightly, which gives ex
cellent resolution and results in distinct, 
well-formed, characters. Another ad
vantage is speed. 

The most prevalent dot-matrix tech
nology is impact printing, which is usu
.aUy what is meant when the term dot 
matrix is used. The print head of a dot
matrix printer contains a number of ver
tically mounted stiff wires, or pins, 
pointed at the paper. As the head travels 
across the paper, the solenoids push the 
wires out against an inked ribbon. This 
technique can produce near-letter-qual
ity results, depenaing on the size, shape 
and number of wires in the print head. 
Sometimes to achieve near-letter (or 
correspondence) quality printing, sever
al passes over the same line must be 
made, with the print head offset slightly 
each time. that causes the spaces be
tween the dots to be filled in. Since wires 
are so much lighter than print wheels, 
impact printers are faster than formed
character printers, sometimes operating 
at several hundred characters per sec
ond. Impact dot-matrix printers tend to 
be noisy. 

Another type of dot-matrix printer is 

the thermal printer. It requires a special 
kind of paper. Its head has wires ar
ranged like those in the impact type; but 
as the head passes over the paper, the 
wires don't move, heating up instead. 
This causes a chemical change in a coat
ing on the paper, causing it to turn blue 
or black . 

The paper is somewhat unstable and if 
kept in a warm place, or exposed to high 
heat, discolors, making it difficult (and 
sometimes impossible) to read what's 
on it. Thermal printers are, however, 
extremely quiet and are inexpensive 
compared to the other types. 

A relative of the thermal printer is the 
electrostatic, or electrosensitive printer. 
It too uses a special paper, but this type 
has had an ultra-thin layer of metal de
posited on it. The wires in the print head 
"zap" dot-sized portions of the metallic 
coating by passing an electrical current 
through the paper to an electrode be
hind it, exposing the black surface of the 
paper beneath. The paper used by this 
sort of printer is also very delicate, and 
great care must be taken in handling it. 
Electrostatic printers, while not costly, 
are rare today. 

Finally there is the ink-jet printer, the 
subject of the body of this report. 0 

PRINTI!R SAMPLI!R 

HP2688A NEC3550 Epson FX-80 Radio Shack 
CGP-220 

DPI(vert.) 300 N/A 150 80 
DPI (horlz.) 300 N/A 80 80 
Speed (rated) 6 pages/min. 33cps 160 cps 37 cps 
Noise Quiet Very loud Noisy Quiet 
Colors 1 1 1 7 
Character quality Letter Letter Good Fair 
Graphics quality Great Good Good 
Price $29,000 $2000 $600 $699 
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ELECTRONICS SCIENTIST 
ANALOG SENSORS 
FOR PERSONAL 
COMPUTERS 
A NYONE who has built a fair 

number of electronic circuits 
knows the frustration of not be

ing able to make quick changes to an as
sembled project. But if you own a per
sonal computer, you may already 
possess the key ingredient for solving 
this common circuit builder's malady. 

Thanks to its programmability, a 
computer allows you to change the op
eration of many kinds of circuits simply 
by entering a revised program. Often 
changes can be made just by altering a 
few numbers in an existing program. 

In this column we'll explore how a 
personal computer equipped with an 
analog-to-digital converter can greatly 
expand the capabilities of a very simple 
circuit. While the emphasis will be on 
analog sensors, you'll quickly see many 
other possibilities for adding "intelli
gence" to other relatively simple cir
cuits to monitor light, temperature, 
barometric pressure, and various other 
parameters. 

Of course, there are circuits that can 
accomplish these same functions with
out using a computer. And these cir
cuits would probably be less expensive 
to build and more.compact than a com
puterized sensing system. However, the 
computer provides an easy-to-use, yet 
highly sophisticated, means for storing 
and displaying measured data. 

For example, an accurate and reliable 
light meter can be made by connecting a 
silicon solar cell to an operational am
plifier as shown in Fig. 1. When con
nected to either an analog or digital 
voltmeter, this circuit can be used to 
manually monitor the intensity of sun
light and artificial lights. In either case, 
measurements have to be manually 
recorded. 

When connected to the A I D input of 
a computer, the light level measured by 
the circuit in Fig. 1 can be automatically 
stored in the computer's memory for 
later readout. Moreover, a simple pro
gram will allow the computer to sample, 
at any time interval specified, the output 
from the sensor circuit. Another pro
gram can then be used to display or 
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print out the samples as a function of 
time on a line or bar graph. 

When used in this role, a computer 
can be considered a "smart" data logger 
or, perhaps, chart recorder. The com
puter is so "smart" it can even be pro
grammed to correct for nonlinearities in 
the sensor being used. 

Furthermore, the computer can be 
programmed to prepare publication
quality graphics on an x-y plotter and 
can even be programmed to send con
trol signals to various output devices 
when the input signal falls below, or ex
ceeds, any specified level. 

Selecting a Computer. Any computer . 
that can be equipped with an analog-to- · 
digital converter board can be used to •: · 
monitor an analog sensor. Such boards 
are available from various sources for 
personal computers made by Apple, 
IBM, Radio Shack, Timex, and others. 

Some computers include a built-in 
AID converter. For example, the two . 
joystick inputs on Radio Shack's Colori 
Computer are actually four separate in
puts to a built-in 6-bit digital-to-analog 
(DI A) converter. 

Each Color Computer joystick con
tains a pair of 100-kilohm potentiome
ters connected as voltage dividers across 
a 5-V supply. As the rotor of each pot is 
turned, the output voltage varies from 0 
to + 5 V. 

Within the computer, an analog mul
tiplexer (MC 14529B) selects, under 
program control, one of the four joy
stick voltages. The selected voltage is 
then applied to one input of one of the 
comparators within an LM339 quad 
comparator. The other comparator in
put is connected to the output of a sim
ple 6-bit Dl A converter made from the 
network of six resistors and six buffers 
(MC14050B) shown in Fig. 2. A ma
chine-language successive approxima
tion routine is then used to determine, 
to the 6-bit accuracy of the Dl A con
verter, the analog equivalent of the joy
stick position. 

Evaluating Computer A/D Systems. 
Before selecting an A I D board or sys
tem for your computer, collect as much 
infodnation about the available boards 
as possible. Talk to someone who has 
actually added an AID capability to a 
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personal computer, to find out if using 
the board requires a knowledge of ma
chine language. If so, you may want to 
make sure the board is supplied with at 
least some software. 

When the board is installed in your 
computer, perform a calibration check 
to make sure its output is linear with re
spect to its input. For example, the 
graph of Fig. 3 plots the joystick values 
displayed on a Color Computer (0 to 63) 
versus the input voltage provided by the 
joystick. 

Thanks to the 1% tolerance precision 
resistors in the Col~r Computer's D/ A 
converter network, the graph in Fig. 3 is 
almost perfectly linear. Broad-tolerance 
resistors would have almost certainly 
caused at least a few perturbations in 
the curve. 

Note, however, that the plot does not 
extend all the way from ground to + 5 V 
as implied in the description of the Col
or Computer joysticj<. interface. Instead, 
it extends from approximately 0.3 to 
4.81 V, very close to the design specifi
cation of 0.25 to 4. 75 V. 

Refer back to Fig. 2 and you'll see 
why the Color Computer joystick in
puts don't extend to ground and + 5 V. 
Resistors R 72, R42 and R41 are includ
ed at either end of the D/ A resistor net
work to intentionally limit the mini
mum and maximum excursions of its 
output voltage. Although not checked, 
it is assumed that shorting these resis
tors would allow the output of the D/ A 
to extend from ground to + 5 V. 

A Computerized "Smart" Light Me· 
ter. The simple light meter circuit in 
Fig. 1 works quite well and is adequate 
for many light measurement purposes. 
However, by connecting the basic cir
cuit to the A/D input of a personal com
puter, a "smart" light meter having ca
pabilities not available in commercial 
light meters will be produced. This 
computerized "smart" light meter is so 
sophisticated it can even be used in a 
low-budget scientific laboratory. 

Figure 4 shows one way to connect 
the basic light meter to one of the joy
stick ports on a Color Computer. The 
interface cable can be made from insu
lated hookup wire and a 6-pin DIN con
nector plug. Or, you can simply unsol
der the yellow wire connected to the 
rotor of one of the pots in a Color Com
puter joystick. Solder 10" lengths of col
or-coded wrapping wire to the yellow 
lead and the ground (black) and + 5-V 
(red) connections and thread the leads 
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Fig. 3. Graph showing linearity 
of the computer's AID circuit. 

through a small hole drilled in the joy
stick case near the FIRE button. 

Keep in mind that the basic circuit in 
Fig. 1 can be connected to other com
puters having A/D conversion capabili
ty. Just be sure to follow the instructions 
regarding analog-to-digital interfacing. 

Before connecting the light-meter cir
cuit to a computer, it's a good idea to 
adjust its offset and gain using a de volt
meter connected across its output (as in 
Fig. 1 ). First, isolate the solar cell so 
that no light can fall upon its sensitive 
surface, then adjust offset potentiome
ter R3 until the de output is as close as 
possible to 0 (or 0.25 V for the Color 
Computer). 

Next, allow full sunlight to illuminate 
the solar cell and adjust gain potentiom
eter R2 until the output reaches the 
maximum voltage input for your com
puter's AID converter (4.75 V for the 
Color Computer). 

The light meter circuit will ·now out
put a range of voltages compatible wit}) 
your system. Incidentally, to keep read
justments to a minimum and to protect 

JOYSTICK 

TO BLACK 

CIRCUIT 
IN 

FIG I 

your circuit from unauthorized control 
"twiddling," it's a good idea to use 
screwdriver-adjustable trimmers for 
both R2 and R3. 

Programming the "Smart" Light 
Meter. If your computer permits and if 
yo~r light measurement requirements 
do not require ultra-fast response, it's 
surprisingly easy to develop simple BA
SIC programs for a customized smart 
light meter. Though the routines that 
follow are intended for use with a Color 
Computer, they illustrate the kinds of 
programs that can easily be developed 
for many other computers. 

The following program displays the 
light intensity at the surface of the solar 
cell on a scale of 0 to 63: 

10 CLS 
20 PRINT@ 0 , JOYSTK(O) 
30 GOTO 20 

When this program is run, a number 
ranging between 0 and 63 will be dis
played at the upper left corner of the 
video monitor. The number will fall to 0 
when the solar cell is dark and rise to 63 
when the solar cell is brightly 
illuminated. 

It's easy to dress up the program to 
provide a fancier readout. First, we can 
add some text to explain exactly what 
the flickering number means. And we 
can insert a correction factor to change 
the 0 to 63 scale to a more convenient 
scale ofO to 100. The correction factor is 
determined by dividing 100 by 63. The 
result is multiplied by the joystick value 
to provide a readout scale of from 0 to 
100 (1.5873). While this procedure is in
tended for the Color Computer, a simi
lar method can be used with other 
computers. 

Here's one possible version of the im-

Fig. 4. How to 
implement a 
computerized 
"sm~rt" 
light meter. 
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proved program: 

10 CLS 
20 PRINT @ 0' "SMART 

LIGHT METER" 
30 PRINT@ 64, "LIGHT 

INTENSITY (0-100):" 
40 PRINT USING "##"; 

1 . 5873• JOYSTK(O) 
50 GOTO 30 

When this program is run, the screen 
displays: 

SMART LIGHT METER 
LIGHT INTENSITY 

(0-100): 
nn 

with the light intensity level denoted by 
"nn." Note the use of the PRINT US-. 
lNG statement in line 40 to round off 
the corrected value of nn. PRINT US
ING is available with Extended Color 
BASIC. If your computer does not have 
PRINT USING, check the operator's 
manual to see if alternative statements 
are available. For example, INT will 
print only the integer portion of anum
ber, but no rounding will occur. 

If you're still not impressed by theca
pabilities of the "smart" light meter, 
perhaps adding an analog display capa
bility will convince you. Here's one of 
many ways the graphics capabilities of 
the Color Computer can be used to pro
vide an analog output: 

10 CLS(O) 
20 PRINT@ 8, "SMART 

LIGHT METER"; 
30 PRINT@ 256, 

"0 I I I I I I I I I I I I I • 5 
I I I I I I I I I I I I I I I 1 ft ; 

40 PRINT@ 99, "LIGHT 
INTENSITY 
(0-100) : "; 

50 PRINT USING"##"; 
1 . 5873• 
JOYSTK(O); 

60 X=JOYSTK(O) 
7 0 SET (X , 1 5 , 3 ) 
80 FOR T=1 TO 50: 

NEXT T 
90 RESET (X,15) 

100 GOTO 30 

When this program is run, the screen 
displays three horizontal, text-filled yel
low bars across a black background as 
shown in Fig. 5. The right end of the 
center bar provides the light meter's 
digital readout. The bottom bar is the 
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scale for the analog output. As the light 
intensity is varied, a blue dot slides back 
and forth along the upper side of the an
alog scale. This provides a highly visible 
moving-dot analog readout. . 

Still another capability of the smart 
light meter is data logging. When suit
aqly programmed, the computer will 
sample the output from the solar-cell 
circuit at any desired interval and dis
play the readings on the screen or print 
them on a printer as a list of numerical 
entries. The readout can be embellished 
with explanatory text. Some computers 
can even provide a readout of the time at 
which each sample was made for future 
reference information. 

This program shows one of many 
ways to use the Color Computer as a 
data logger for the smart light meter: 

10 CLS 
20 INPUT "SAMPLE 

INTERVAL 
IN SECONDS"; S I 

25 INPUT "NUMBER OF 
SAMPLES";N 

30 CF=(SI-.35)•460 
40 CLS 
45 PRINT "SMART LIGHT 

METER" 
50 PRINT "SAMPLE 

INTERVAL : ";SI 
"SECONDS." 

60 PRINT "" 
70 FOR S=1 TO N 
80 Q=Q + Sl 
90 D=INT(1.5873•JOYSTK 

( 0)) 
100 PRINT S;".";Q;":";D 
110 FOR T=1 TO CF : 

NEXT T 
120 NEXT S 
130 PRINT "TEST 

COMPLETE." 
140 END 

When this program is run, the com
puter will ask you to enter the interval 
in seconds at which you wish samples to 
be made and the total number of sam
ples you wish the computer to record. 
Let's assume we want the computerized 
smart light meter to record ten samples 
of sunlight intensity separated by inter
vals of 10 seconds. On a day when the 
sky is filled with clouds, a typical post
test display might look like this: 
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SMART LIGHT METER 
SAMPLE INTERVAL: 10 

SECONDS 
1 . 10 : 94 

2. 20 94 
3. 30 89 
4. 40 71 
5 . 50 63 
6 . 60 59 
7 . 70 82 
8. 80 91 
9. 90 95 

10. 100 94 
TEST COMPLETE. 
OK 

The first column gives the sample 
number. The second column gives the 
accumulated time in seconds when the 
sample was made. The third column 
gives the light intensity on a scale ofO to 
100. 

Adding Set Points to the Smart 
Light Meter. Any of the preceding pro
grams can be supplemented with set 
points that might trigger a sound or even 
close (or open) an external relay when 
specified conditions are met. Here's an 
example of a simple set point program 
for our smart light-meter: 

10 A=JOYSTK(O) 
20 IF A<20 THEN SOUND 

150,5 
30 GOTO 10 

When run on a Color Computer, this 
program instructs the computer to emit 
an audible tone when the light level falls 
below 20 (on a scale ofO to 63). If you've 
done much electronics experimenting, 
you'll recognize the comparator-like 
operation of the program. 

Of course the programmability of the 
smart light meter makes the set-point 
option far more powerful than a hard
wired comparator. With a few key
strokes we can quickly change the sys
tem's set point and both the frequency 
and duration of the output tone. We can 
also add additional set points; and we 
can even establish one or more pro
grammed windows into which (or out
side of which) the data must fall if a tone 

Fig. 5. Light 
meter's digital 

and moving-dot 
display. 

is to sound (or cease sounding). 

Going Further. As you can see, inter
facing a personal computer to an analog 
sensor can greatly expand the capabili
ties of the circuit. The programs given 
here are merely a few examples of what 
can be done. 

If you want to further embellish the 
capabilities of the smart light meter, you 
might wish to combine a series of pro
grams into a single program. You can 
then use a menu routine to call up the 
data presentation options you want. 

You can easily add provisions for 
converting the data into hard copy. And 
you can even write routines that will 
perform numerical analysis of the data. 
For example, add these lines to the data
logging program.: 

92 X=1 . 5873•JOYSTK(O) 
94 Y=Y+X 

123 Z=Y/N 
125 PRINT "AVERAGE 

LIGHT LEVEL:" ; Z 

Now the <:lata-logging program will 
automatically sum the sampled light 
levels and display their average when 
the sampling is complete. (The dis
played average will be slightly higher 
than the average of the displayed sam
ples since the samples are truncated to 
simplify the display.) 

The smart light meter can even con
trol external devices with no modifica
tions or external hardware if the com
puter includes a cassette port. For 
example, the Color Computer includes 
an internal relay that is accessible via 
the cassette jack and that is closed or 
opened by the statements MOTOR ON 

and MOTOR OFF. 

Actually, the possibilities are almost 
endless. Replace the light-sensor circuit 
with a simple voltage divider imd a cou
ple of probes and you can assemble what 
computer pundits have been writing 
about for years: an automatic lawn and 
garden watering system. <> 
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Epson QX-10 
(Continued from page 71) 

The data was entered and Valdocs cal
culated the pie segments. They were ex
actly the same as those that appeared in 
the original article. After creating a 
graph you can edit it, save it to disk, dis
play it on the screen, or print it out. 

ther applications that are standard fea- I When you press SCHED, the screen dis-
tures of Valdocs. One is an appointment plays a page that looks just like the left-
book and the other is a · calculator. hand side of a standard desk calendar 

Evolution of IBH disk products 
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B i t Dens i ty <K FCD 

I found some difficulties with the 
graphics program. Firstly, DRAW is in
flexible. I'd like to place labels where I 
want them. In addition, I'd like to enter 
the data once and use it to produce a va
riety of graphs. Secondly, in printing, 
the Valdocs package does a one-for-one 
dot representation of the screen. This is 
OK, except that, for graphs with a high
resolution (i.e. many segments), th.e 
screen presentation is run together, and 
so is the hardcopy (Fig. 7). Often, the 
resolution of the graph can be as impor· 
tant as the data being represented. It ap
pears that the current intent is to pro
vide a quick method of taking a 
snapshot of data, thus resolution is 
sacrificed. Fig. 7. For graphs with high resolution crowding may occur on the vertical axis. 

Other Applications. There are two fur-
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* Dental Office Management 

* Property Management 

* Legal Time Accounting 

* Professional Ti:rpe Accounting 

On- Line Order Entry 
Super Ledger Accounting 
General Ledger Accounting 

Accounts Receivable 

Data Base 
Management 

Runs On CP/M, CP/M-86 & MS-DOS 

UNIVAIR 
SYSTEMS 

UNIVAIR INTERNATIONAL 
9024 ST. CHARLES ROCK ROAD 
ST. LOUIS. MISSOURI U.S.A. 63 I 14 

(314) 426-1099 
115-DOS ts a registered trademark of Hlc:roSoft Dealers 

Welcome CP/M and CP/!i-86 are registered trade·marks of Digi tal Resurc:h 

Circle No. ?9 on Free Information Card 

February1984 

Circle No. 50 on Free Information· Card 
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CALCULATOR SAVINGS 
F/i;;- HEWLETT 
~/!ill PACKARD 

HP-10C Scientific . . . '57.99 
HP-11C Programmable . 74.99 
HP-12C Financial. . . . . 99.99 
HP-15C Programmable . 99.99 
HP-16C Hexadecimal . . 99.99 

........ 
~~ 
~:: • ' I • I I 

~~ .... ' I 

HP-32E Scientific . . . . . 29.99 82160A HP-IL Module .. '94.99 
HP-34C ProQrammable . 54.99 82161A Cassette Drive. 347.99 
HP-38C Financial ..... 69.99 82162A HP·IL Printer .. 347.99 
HP-97 Programmable. 599.99 82164A RS-232 lnterfc . 249.99 
HP-41C Alpha Progrmb 149.99 92198A 80 col Video lnt 269.99 
HP-41CV Full Memory . 207.99 7470A HP-IL Plotter .... 899.99 
HP-41CX Extnd Functn. 259.99 82180A Extnd functns .. 59.99 
82104A Card Reader 149.99 82181A Extnd Memory .. 59.99 
82143A Printer 289.99 82182A Time Module ... 59.99 
82153A Wand.. . . 99.99 82183A Extnd 1/0 ...... 59.99 
HP-75C Computer .... . 739.99 HP-41 System Case .... 49.99 
82700A 8K Mem for 75C 149.99 Port-X-Tender to 10 pts 129.99 

Call for lo~ Prlcll on all Aceeuorla and Sottw1r1 

Tl CC-40 Compact 6K Expandable Computer .. $199.99 
CC-40 Solid State Software ........... from 49.99 
Tl-55-11 Scientific Calculator w/ Statistics ...... 34.99 
LCD Programmer Hexadecimal Convertor.. . 59.99 
BA-55 Advanced Handheld Financial ........ 49.99 
Tl-5310 Desk Printing Financial ............ 109.99 

Shorp PC-1250 Pocket Extended BASIC Computer ..... '69.99 
CE-125 Printer/Microcassette for PC-1250 ...... 149.99 

Culo 

PC-1500 Advanced Handheld Computer . . . . . . . . 139.99 

~~: 1~ta:~~~~r~~rf~~4~a~~~eJ~i;.~~$,~\~~i: · : ~~~:~ 
CE-151 4K Memory for 1500/A............... . 39.99 
CE-155 SK Memory Exparlsion Box tor 1500/A .. 79.99 
CE-158 RS-232C & Parallel Interface for 1500/ A .. 179.99 
CE-159 8K Memory Expan with Battery Back-up .. 99.99 
CE-161 t6K Memory Expan with Battery Back-up 149.99 
PC-1500/ A ROM Software Modules . 49.99 

FX-700P Handheld Computer.t568 steps ....... '69.99 
FA-3 Cassette Adapter for FX-700P... . ........ 34.99 
FP-12 20-column printer for FX-700P . . . . . . . . . .. 59.99 
FX-98 Credit card Solar Scientific Calculator . . .. 24.99 
FX-450 Scientific Calculator with Hexadecimal 29.99 
TE-2500 Spanish Translator Watch . . . . . ........ 69.99 
TC-500 Touch Sensor Calculator Watch ......... 59.99 
CFX-20 Scientific Calculator Watch . . . . 34.99 

UM USI'Iit(S Cl'lltk. postal money order. VtSA. or M/C. Prsnl dltcklllktlivt WNks 
to clur. Add shipping: I'll. ot your or6er (IUS minimum I. East ol Miup Rv extra '1.50. 
CA ruldd &%. SUOflct to availability. USA prlc•. 

ORDER 800-421-5188 Out,;de 
TOLL-FREE !nllr•ltiM lhtl12131833-3282 CA. AK. Hi tl.!i Tem'a Inc, Dept CE-1 

14932 Garfield Ave. 
Paramount, CA 90723 

INCO ... O.AT'!D (213) 633·3262 

Circle No. 42 on Free Information Card. 

Be a 
MICROCOMPUTER 

SERVICE 
TECHNICIAN 

School of Computer Repair, o."; P-:;;4-
Scranton, Pennsylvania 18515 I 
facts and color brochure telling how I can gel I 

repair at home in my spare time. No obliga-
No salesman will call. I 

1- • I 

EpsonQX-10 

for the cu~rent date. ·Through various 
menu functions, you can display a note 
page, go to a specific date on the calen
dar, set a timer, and print out one or 
more pages of the book, among other 
things. 

The CALC function gives you access 
to a general-purpose calculator that in
teracts with the word processor so you 
can perform calculations and insert 
them anywhere in a document. The cal
culator will total columns or rows that 
appear in a document automatically! 

Documentation. A "Valdocs User's 
Guide" is provided with the system. It's 
written with the non-computerist in 
mind and makes liberal use of screen 
spots, diagrams, and cartoon illustra
tions. When describing key-press opera
tions, the key legends are shown in re
verse in the copy, which helps provide 
clarity when reading. 

This light-and-easy treatment has 
some drawbacks, however. One particu
lar part of the manual that was discon
certing was the description of the setup 

of the DIP-switches located on the ~ear 
paneL The manual says that, if you plan 
to use the machine with Valdocs, be 
sure to flip switch 1 down and leave the 
others up. 

No explanation is given as to the 
function of the other switches. Howev
er, I discovered after trial and error and 
deciphering the schematics found in the 
optional technical manual, which inci
dentally is well done and complete, that 
the switch settings are more important 
than you are led to believe. 

Should you want to do a great deal of 
development work, you might want to 
set switch 2 down to automatically enter 
Zapple, the machine language monitor, 
on bootup. 

Switches 5, 6, 7 control the memory 
switching and should be in the down po
sition to get the full advantage of the 
bank-switching function. If you follow 
the manual, bank select doesn't work as 
well. Switch number 8 provides the ca· 
pability of downloading fonts to the 
printer if in the down or off position. I 
turned it on to let the FX-80 handle all 

TABLE I-EXPANSION SLOT SIGNALS 

Signal Signal 
Pin No. Symbol Dire.ction Description of Signal 

1-2 GND . Ground 
3-10 DTB0-7 In/Out Databus 
11-12 -12V - -12V 
13-28 ADR0-15 Out Address bus 
29-30 GND - Ground 

31 CLK Out System clock 
32 GND - Ground 

--33 BSAK Out Bus acknowledge 
34 --

MEMX Out External memory select 
35 -

IRD Out 1/0 read 
36 -

IWR Out 1/0 write 
--37 MAD Out Memory read 

38 --
MWR Out Memory write 

39 --
RSIN In Reset input 
---40 INT(H)1 In High-priority external interrupt 

41 INT(H)2 In High-priority external interrupt 
42 INT(L) In Low-priority external interrupt 
43 +5V - +5V 
44 --

RSET Out Reset output 
45-46 +5V - +5V ---47 DRQ(F) In DMA request 

48 DRQ(S) In DMA request 
--49 RDY(F) In DMA ready 

50 RDE(S) In DMA ready 
51 WAIT In Wait 
52 -

IWS Out 1/0 write short 
53 DAK(F) Out DMA acknowledge 
54 DAK(S) Out DMA acknowledge 
55 EOP(F) Out End of process 
56 EOP(S) Out End of process 

57-58 +12 v - +12V 
59-60 GND - Ground 

1- I 
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IT'S AN APPOINTMENT BOOK! 
SEE-A-WEEK CALENDAR 
• A full week ... at a glance! Time 
planning becomes easy when your 
appointments, meetings, luncheon 
and dinner engagements and special 
activities are in front of you. 

HALF-HOUR TIME SCHEDULING 
• Convenient scheduling ... seven 
days a week. 

1984 
Business Activity 

Planner 
Imagine! A complete Appointment 
Book, Financial Record Keeping 
System, Travel Information 
Guide, Health and Fitness Aid 
and Directory ... All in one book! 

No matter how organized and successful 
you are today, our Planner will make 
you even better in the future .. . or your 
money back! 

each person! Available with Business 
Activity Planner, Chairman of the 
Board Activity Planner, Executive 
Woman Activity Planner, or Execu
tive Activity Planner. 

IT'S MUCH MORE! 
• Each Section is lndex.:rabbed for 
Instant Retrieval of Information. 

FINANCIAL RECORD KEEPER 
• 12 Income and Expense Reports 
• 1984 Business Tax Calendar 
• Executive Compensation Checklist 
• Personal Investment Portfolio 

• Substitution Chart for Better 
Health 
• First Aid Tips 

TRAVEL INFORMATION 
• Average Tenweratures for Most 
Major Cities 
• Rank and Population of the Top 
100 U.S. Cities 
• Traveling Distances 
• Toll-Free Telephone Numbers for 
Major Airlines, Auto Rentals, Hotels, 
Motels and much more! 

MISCELLANEOUS 
This section is filled with valu-
able information including Principal 
Holidays, French and California 
Wine Vintage Charts and more. 

DIRECTORY 
HEALTH AND FITNESS AID 

THINGS TO DO TODAY • Fat - Cholesterol - Calorie Charts 
• Keep track of important follow-ups, • Value of Various Exercises 
telephone calls and correspondence. 

Places all emergency and impor
tant telephone numbers at your 
fingertips, 

SEVEN SNAP-LOCK RINGS 
• The seven ring format insures that 
your pages won't pull out ... unless 
you want them to! 

BEAUTIFUL, SOFT, 
LEATHER-LIKE BINDER 
• Padded front and back, your 9Yz x 
11 Yz Planner is comfortable to carry. 
You can take it with you wherever 
you go. The sturdy, permanent 
bookmark always keeps you in the 
right week and the two inside 
pockets enable you to keep all your 
important papers in your 1984 
Activity Planner. 

YOUR CHOICE OF IMPRINTS 
• Order the 1984 Business Activity 
Planner for everyone in your office 
... and select the cover imprint for 

r:;F;;:;VI~TI~Y ~NN~ ~ox7z35;,-;;ami, FL 33;;;--- -- I 
I ~l~ase send me the following 1984 Activity Planners at $38.95* each plus $5 per copy 

I postage and handling. Outside U.S.A. add $10 per copy postage and handling. I 
Specify quantity for each cover imprint ordered: QUANTITY DISCOUNTS 

I __ Business Activity Planner(S) (on total number of Planners) I 
__ Chairman of the Board Activity Plannercs) 6-20 110% off I ($4 P&H each) 
--Executive Woman Activity Plannercs) 21-50 IS% off ($3 P&H each) I 51- or more 20% off ($2 P&H each) I __ Executive Activity Plannercs) 

I 0 Payment enclosed. 0 American Express 0 Visa 0 MasterCard 0 Purchase Order enclosed. I 
Card No. Exp. Date---

CE02 I Signature _________________________ I 
Name ____________ ~~-~--------------

(please print) 

I CompanY---------~----------------- I 
Address--------------------------

1 
CityjStatejZiP------------------------ I 

•florida residents add 5% sales tax. FOR FASTER SERVICE CALL TOLL FREE 
SATISFACTION GUARANTEED or return 800-327-1969 L _::in ~s ::ro~ef:::_ --(I~ an~ad~ (305) 595~ _j 
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ATARI 
ATARI 
ATARI 
ATARI 

A TARt AX2025 !MICrosoft Basi< Ill ' 64.95 
ATARI Cli:400S Assembler Editor . ' 44.95 
ATARI CX404 word Processor '89.95 
DATA·SOFT lAXXON IC<lssettel .. ' 24.95 
THOffN SUBMARINE COMMANDER ' 54.95 
ATARI "'ffG. EASTHW FRONT Disk'l4.95 

CX2600 CAMEWAM 
STRAT BATTlE AT NORMANOV '24.95 
couco n . . . . . ' 24.95 
ATARI MS Pac Man ' 23.95 
ATARI entiPeCie ' 24.95 
ATARI BattleZone ' 22.95 
ATARI Kangaroo ' 23.95 
ATARI tePOSitiOn ' 23.95 
A 8 l?obot Tank ' 24.95 

Bert ' 29.95 
tock nchaSe '7.95 

COUCO Mr 001 ' 14.95 
COUCO Smt~rf ' 24.95 

M AlSO CARRY 
APPlE COMPUTER SOFTWAAE 

Pll.EVENT 
HI-TECH 
HEADACHES 

eliminate 
equipment 
interaction, 
clean up interfere:n~~,, 
curb damaging power line spikes and 
lightning bUJ'Sts. 

ISO· I Isolator 
3 isolated sockets; quality spike 
suppl'!l&sion; basic protection •.. $76.95 

IS()..3 Super-Isolator 
3 dual isolated sockets; suppressor; 
cpmmercial protection ....... 115.95 

IS0-17 Magnum Isolator 
4 quad isolated sockets; suppressor; 
laboratory grade protection ... 200.95 

.li!i!l~ Electronic Specialists, Inc. 
171 S. Main St., Box 389, Natick, MACl1760 

Toll Free Order Desk 1·800·225·4876 
MasterCard, VISA, American Express 

Circle No. 51 on Free Information Card 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

Earn Your 

DEGREE· 
No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin ET-84. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

EpsonQX-10 

the work-this is important especially 
with screen dumps. 

Comments. The QX-10 is not another 
me-too, 8-bit system. In fact, when it 
comes to hardware, I feel it is superior 
to just about any 8-bit microcomputer 
on the market today. I don't think, how
ever, that either TPM or CP / M-80 real
ly maximize the system's capabilities; 
and, though Valdocs may be all right for 
the noncomputerist without much expe
rience, it is not quite satisfactory for the 
serious user. 

The feel and arrangement of the key
board are fine, but the unique escape se
quences dreamed up for HASCI and the 
partial implementation ofTelevideo 920 
display characteristics are bothersome. 
I do like the display; it is clean and easy 
to read. 

Conclusions. The QX-10 is a good sys
tem; I can recommend it. Especially 
when you consider that, for under 
$3000, you get a complete computer, 
system software, a printer, and a set of 
Peachtree software. Even if you find the 
included software to be not entirely ade
quate for serious purposes (as I do), it is 
usable. 

But, for serious applications, plan on 
purchasing other CP/M software. For 
example, I'm using Graphic Business 
Systems' Probase database manager and 
Scientific Marketing's MarketFax with 
the system. Since I'm a Wordstar fan 
I've installed the latest version 3.33 with 
modifications to take advantage of the 
printer. 

By adding Crosstalk for communica
tions, which I also use on the IBM PC, 
and a Giltronic RS-232C switch, I've 
connected the system into a very-low
cost LAN. Thus my secretary and other 
staff writers are able to share resources 
such as expensive printers. 

Of course, Epson isn't just fielding 
the QX-10 and running away. It is pre
paring to offer an 8088 card and MS
DOS, which may be ready when you 
read this. Also in the works are a color 
card and monitor, 10M-byte hard disk, 
a light pen, and a baseband local-area 
network. (It would a ppear that the 
MAIL function was designed with this in 
mind.) · 

I have no doubt that, with the addi
tion of the 8088 board, which will have 
a n additional256K of memory, the sys
tem will compete favorably with IBM 
PC and other compatibles. 0 
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Moveupto . 
Mic~tems 

THE JOURNAL FOR SOPHISTICATED 
MICROCOMPUTER USERS. 

Microsystems is not, in any sense, for beginners. 
Unlike "personal computer" magazines, 
Microsystems is written exclusively for expert users 
and designers in the software and support hard
ware field. 

If you need a reliable, high-level, up-to-date 
journal devoted to CP/M~ MP/M~ MS-DOS;M 
UNIX~ XENIX;M OASIS and other operating 
systems, then Microsystems is for you. We feature 
tutorials on the modification and special use of 
systems, offer short-cut routines, show you debug
ging procedures, techniques for interfacing, and 
much more. Our one purpose is to keep the 
advanced microcomputer professional at the lead
ing edge of DOS development and use. 

In a few recent issues of 
Microsystems you would have seen: 
• Reviews of four C compilers: BDS C, Small C, 

tiny c TWO™ and Whitesmiths C. 

• A programming style comparison: Digital · 
Research PL/I-80™ vs. Microsoft BASIC. 

• Twenty-seven 16-Bit DOS compared. 

• Virtual segment procedures under UCSD 
Pascal. 

• An in-depth look at MP /M-80 II™ 

• A simple 6-byte hexadecimal ASCII conversion 
routine. 

• Using CP 1M's undocumented ·~utoload" 
feature. 

• An explanation of double density disk 
controllers. 

• A comparison of five popular S-100 disk 
controller cards. 

• OS-1-a UNIX-like DOS with a CP/M adapter. 

Every issue of Microsystems keeps you at the 
forefront of the industry in customizing software 
and adapting hardware to meet new requirements 
and standards. You'll also find industry news, book 
and new product reviews, plus our regular Software 
Directory listing newly available programs. 

To get the high-level systems information you 
want, join the club of serious microcomputer pro
fessionals who subscribe to Microsystems. Use the 
coupon below to order, and save up to 33%! 

PROFESSIONALS 
PlEASE NOTE: 

Your subscription to Microsystems 
may be tax deductible. Check 
with your accountant. 

Trademarks: 
XENIX: Microsoft; tiny c TWO: tiny c assoc.: 
PL/1-80, Ms-DOS, MP/M~ II: Digijal Research. 

Registered Trademarks: 
CP/M, MP / M: DigMI Research; UNIX: Bell 
Laboratories. 

.---------
Mi_cJn~deJllS eN 1987 ..___ ____ ____. 
~~ Morristown, New Jersey07960 

YES. enter my subscription to Microsystems for: 

0 12 issues at $21.97- 1 save19% 

0 24 issues at $40.97 - I save24% 

0 36 issues at$ 55.97- 1 save31% 

Savings based on full 12-issue subscription price of$ 26.97 

Mr. 
Ms. 

Company 

Address 

City 

State 

(please print full name) 

Zi 

8H534 

CHECK ONE: D Payment enclosed. D Bill me later. 
Offer valid in U.S. and possessions only. Please allow 30 to 60 days for detiveryoff~r.~t 

issue. Satisfaction guaranteed or a prompt refund for unmailed issues. 



Videotex 
{Continued from page 77) 

row, and working horizontally, you 
·would say "blank" for a1, "blank" for 
b1, "color" for c1, "color" for d1, " col
or" for e1, and continue to say "blank" 
for all remaining cells in the row. Then 
you would drop down to row 2 and re
peat the procedure. You would contin-

ue dropping down, row by row, until 
you've finished describing the entire 
grid matrix. In this fashion, you could 
convey the entire picture with a mini
mum of vocabulary, but it would be 
very time-consuming. More to the 
point, your listener would have no idea 

We'll back you up! ·H·· . ,_. 

CONVERTERS 
Largest Selection 

of Equipment Available 
$Buy Warehouse Direct & Save $ 

36 channel 
wired remote 

converter 
only 

36 channel 
converter 

$4595 

$8895 
4 

Send $2 for complete catalog 
of converters and equipment 
Quantity Di ~.:ount \ • Vi 'a • Ma..,ter Chaq_!l' 

Add 50Jo 'ihipping-Mich . re<;ident <; add 40'/o sa le<; lax 

C&D Electronics, Inc. 
P.O. Box 21, Jenison, Ml4942.8 

(616) 669-2440 

'My only 
copy 
gone!" 

LASER RAY GUN - Intense visible red beam. burns and 
the hardest metals. HAZARDOUS device. K1ts ava.lable . 
. . . . . PLANS ..... includes part sources . $15.00 

DtOXtOE BURNING ANO CUTTING LASER - produces 
i beam of energy. HAZARDOUS dev1ce - K1ts avail· 

LC5 ... PLANS. . mcludes part sources ... $15.00 .,.,.,,,oLt LASER LIGHT GUN - produces intense red beam for 
i I effects and other various optical applications. Hand-held 

~lencllo! ;ure houses batteries 
S $10.00 LGU3K KIT / PLANS (minus tube) $99.50 
LASER RIFLE - produces t 5·30 watt pulses at 

2000 per second 
0.00 LRG3K KIT / PLANS (mmus diode) $119.50 

LASER - vtsible red stmulated device pro
monor.hrom,tir. source of 

Kl 
I 

UfRE NO CONTACT - Recently developed 
directional fields of moderate to high SPL capa· 
mtense pa.n and discomfort. HAZARDOUS IF 
DISCRETION SOLO FOR AN IMAL CONTROL 

IN CERTAIN INSTANCES TO DISCOURAGE UN· 
~.awh>ITm ENCOUNTERS. 

PROG/ VAR PLANS $15.00 PPFIK KIT/PLANS $175.00 
VAR HANO·HELD PLANS $7.00 PSP3K KIT / PLANS $44.50 

... PHASOR BURNING WAND - capable of burnmg flesh. gener· 
volts of contmuous DC power . 

. PLANS . $B.OO PSW3K KIT / PLANS .. $59.50 
SHOCKING WAND - produces 100,000 watt 

of stunmng power. 
. PLANS . $10.00 PGI WK .. KIT / PLANS $79.50 

devices are hand-held and may be used for 

IS available 24 HOURS. 7 DAYS A WEEK. 
catalog of o.ur many products. 

Master Charge or V1 sa. Please allow 10% for ship
On orders OVER $50.00 WE PAY freight. 
0 TO: SCIENTIFIC SYSTEMS 

DEPT . Qt. P 0 BOX 7t 6 AMHERST. NH 03031 

l 

that you were describing a rectangle and 
the letter Z until he filled in the squares. 

The procedure we've just described is 
basically what occurs in the alphamo
saic scheme proposed by the British. 

Let's assume now that your friend has 
a slightly greater command of English. 
Then you could describe your picture 
more efficiently as follows: "color rect
angle, 3 squares by 5 squares, starting at 
c1" and "color letter Z, 5 squares tall, 
starting at n9, ending at q13." This is 
the alphageometric approach, which di
rectly describes the geometry of the fig
ure in a much more concise and efficient 
manner than with the alphamosaic ap
proach. The drawback of the alphageo
metric approach, however, is that it re
quires more interpretative ability on the 
part of your listener. 

The strength of the alphamosaic 
scheme is that it can be decoded with 
very simple and, therefore, relatively in
expensive equipment. While this was an 
important consideration when Prestel 
was invented several years ago, it has re
cently become an only marginal advan
tage in light of the recent drop in prices 
for electronic parts. The result is that, 
by the time there was a reason to look 
for an American standard, the Canadi
an Telidon scheme's superior graphics 
and sophistication made it the natural 
choice. 

The Telidon standard was adopted in 
1982 by AT&T and is currently working 
its way through the various North 
American standards committees under 
the name NAPLPS. 

NAPLPS Standard. The NAPLPS 
standard takes up where the ASCII 
standard leaves off. It starts with the 
ASCII codes to represent letters and 
numbers; and, in keeping with the 
ASCII standard, it is a 7-bit code 
(though there's also an 8-bit version), so 
that any equipment that can send and 
receive ASCII can do the same with 
NAPLPS-encoded graphics. The result 
is that graphics information can be 
moved about as easily as text, and any 
host computer can be used to manipu
late the graphics. 

With only 128 possible combinations 
available in a 7-bit code, and ASCII 
code characters taking up most of them 
for numbers and letters, it might appear 
that there's no room for graphics char
acter codes. However, NAPLPS makes 
it possible for' graphics codes to overlay 
the numbers and letters codes. To be 
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ACE 1000 Color Computer .... CALL 
ACE Fam i ly Pack· System ...... CALL 
ACE PRO PLUS System .... CALL 
ACE 12000ffice Mgmt.System .. CALL 

··NOT liE EXPENSIVE"" 

cornrnodore 

B128·80 ..................... $769.00 
CBM 64K Memory Board ... $269.00 
8032 to 9000 Upgrade ..... $269.00 
2031 LP Disk Drive ......... $299.00 
8050. Disk Drive. . . $949.00 
8250 Disk Drive .......... $1199.00 
4023 Printer.. . . $379.00 
8023 Printer.. . .... $569.00 
6400 Printer ............... $1399.00 
Z·RAM. . ...... $499.00 

............... $699.00 
.... $199.00 

.......... $125.00 
VisiCalc . . .. $159.00 

PROFESSIONAL 
SOFTWARE 

.. $159.00 
... $189.00 

.each ... $279.00 
.. . ................... $179.00 

..... $399.00 
. . . . . . . $79.00 

MOOEMS 
ANCHOR 

Mark I (RS-232) ............... $79.00 
Mark II (Atari) ................. $79.00 
Mark Ill (TI-99) .............. $109.00 
Mark IV (CBM/PET). . ... $125.00 
Mark V (Osborne) ............. $95.00 
Mark VI (IBM-PC) ........... $169.00 
Mark VII (Auto Ans./Auto Dial) .. $119.00 
Mark XII (1200 Baud) ....... $299.00 
TRS-80 Color Computer ..... $99.00 
9 Volt Power Supply ........... $9.00 

HAYES 
Smart modem 300 .......... $2 1 9.00 
Smartmodem 1200 ......... $509.00 
Smartmodem 1200B ....... $459.00 
Micromodem II ............. $265.00 

........ $299.00 
........... $269.00 

Micromodem 100 ......... $299.00 
Smart Com II . ................ $89.00 
Chronograph ................ $199.00 

NOVATION 
. . . . . . . .. . . . . . . . . . . . . . . . . . $99.99 

.............. $179.00 
......... $399.00 

Auto Cat. .................... $21 9.00 
212 Apple Cat ............... $549.00 
Apple Cat 212 Upgrade ..... $309.00 
Cat. . ..................... $139.99 
D·Cat ........................ $149.00 
PC·Cat ..... $339.00 

ZENITH 

MICRO-SCI 
A2 .......... $219.00 
A40. . ............ $299.00 . 
A70 .................. • ....... $319.00 
C2 Controller ................. $79.00 
C47 Controller ............... $89.00 

RANA 
Elite 1 ....................... $279.00 
Elite 2 ....................... $389.00 
Elite 3. . . $569.00 
AI"Pl..S lie STARTER PACK 
64K Apple lie. Disk Drive & Controller, 
80 Column Card, Monitor II & DOS 3.3 
COMPLETE ...... ... ... . .. $1 399 

MSO 
501 Disk Drive .............. $349.00 

VIC 20 ........•....... CALL 
CBM 8032 .......... $5SS 
C1541 Disk Drive. . ..... $249.00 
C1530 Datasette. . . $69.00 
C1520Color Printer/ Plotte r .. $169.00 
M-80 Dot Matrix/Parallel ... $219.00 
C1526 Dot Matrix/Serial .... $279.00 
C1702 Color Monitor ....... $249.00 
C1311 Joystick. . .. $4.99 
C1312 Paddles. . ......... $11.99 
C1600 VIC Modem. $59.00 
C1650 Auto Modem. . ..... $89.00 
Logo 64. . .......... $49.00 
Pilot 64. . .... $39.00 
Simon·s BASIC. . .......... $19.00 . 
Word Pro 64 Plus ............ $59.00 
Parallel Printer Interface .... $49.00 
Calc Result 64. . ......... $129.00 
Codewriter 64. . .... $75.00 
Quick Brown Fox .. $49.00 

MONITORS 
AMOEK 

300 Green......... . .... $149.00 
300 Amber...... .. . . .... $159.00 
310 Amber.. . . .. $169.00 
Color 1 ..... $279.00 
Color 1 Plus.. . .... $299.00 
Color 2. ... . . . . . . .. $399.00 
Color 2 Plus........... . . $419.00 
Color 3 . ... :. . . . ... .. $349.00 
Color 4 . . . . . . . . . . . . . . . . . $699.00 

BMC 
12" Green .................... $79.99 
12" Green Hi-Res .......... . $119.99 
9191·13" Color .. .... ... .... $249.99 

GOFIILLA 
12 " Green 
12" Amber. 

NEC 

.$88.99 
.. $95.99 

JB 1260 Green. . ....... $109.99 
JB 1201 Green.. $149.99 
JB 1205 Amber. . ... .. $159.99 
JC 1215 Color . $299.99 
JC 1216 RGB ............... $429.99 

PRINCETON GRAPHICS 
HX-12 _. . . $519.00 

TAXAN 
12" Green .. ........... . . .. $119.00 

.. $129.00 

.. $279.00 
12'' Amber .. 
Taxan 1 RGB 

UBI 

Pi 1, 9" Green 
Pi 2, 12" Green 
Pi 3, 12" Amber. 
Pi 4, 9" Amber .. . .... . 
1400 Color .. 

....... $99.99 
.. $119.99 

..... $149.99 
... $139.99 

.... $269.99 

ZENITH 

)1\_0ME 
ATARr 
SOOXL ...... $189 
BOOXL •..... $299 
1010 Recorder ............... $74.00 
1020 Color Printer .......... $249.00 
1025 Dot Matrix Printer ..... $449.00 
1027 Letter Quality ......... $299.00 
1030 Direct Connect Modem ... CALL 
1050 Disk Drive ............. $379.00 
CX30 Paddle ........ ......... $12.00 
CX40 Joystick ..... _ .... each ... $8.00 
CX77 Touch Tablet .......... $64.00 
CX80 Trak Ball ............... $48.00 
CX85 Keypad ............... $105.00 
4003 Assorted Education .... $47.00 
4011 Star Raiders ............ $33.00 
4012 Missile Command .... $29.00 
4013 Asteroids ............... $29.00 
5049 VisiCalc ............... $159.00 
7097 Logo .................... $79.00 
7101 Entertainer ............ . $69.00 
7102 Arcade Champ ......... $75.00 
8026 Dig Dug ................ $33.00 
8030 E.T. Phone Home ...... $33.00 
8031 Donkey Kong ........... $39.00 
8036 Atari Writer ............. $79.00 
8040 Donkey Kong , Jr ....... $39.00 
8043 Ms. PacMan ............ $39.00 
8044 Joust ................... $39.00 

PRINTERS 
AXIOM 

AT·1 00 Atari Interface ...... $239.00 
CD-1 00 CBM 64/VIC 20 .... $239.00 
GP-1 00 Parallel Interlace ... $199.00 

BMC 
401 Letter Quality .......... $589.00 
8X·80 Dot Matrix. . ... $269.00 

C.ITOH 
Gorilla Banana .............. $209.00 
Prowriter 851 OP ............ $379.00 
Prowriter 15SOP ..... $679.00 
A10 (18 cps) .................. 569.00 
F10·40 ...................... $999.00 
F10·55. . .............. $1499.00 

EPSON 
MX-80FT, MX-1 00, RX-80, RX·BOFT, 
FX-80, FX-1 00. . .......... CALL 

OKIOATA 
82 ,83~84.92, 93.2350.2410 . ... CALL 

SMITH CORONA 
TP-2 ....................... $449.00 
Tractor Feed ................ $119.00 

SILVER REEO 
500 Letter Quality .......... $469.00 
550 Letter Quality . .$699.00 

BTAR 
Gemini 10X ................. $299.00 
Gemini P15 . . .......... $449.00 
Delta 10 ......... $559.00 
Serial Board. . . $75.00 

1 200XL .•.. CALL 
1 400XL .... CALL 

[ ~E~OllM) 
AT 88-S1 .............. $329.00 
AT 88·A2 ......... $259.00 
AT B8-S2 .. $529 .00 
AT 88·S1 PD ..... $429.00 
AT 88-DDA ............ • ..... $119.00 
RFD 40-S1 .......... . . • .... ."$449.00 
RFD 40·A1 ...... •. .. . • . ..... $269.00 
RFD 40·S2 .... $699.00 
RFD 44·S1 .......... . $539.00 
RFD 44·S2 .................. $869 .00 

TEXAS INSTRUMENTS 
TX 99-S1 ......... $279.-<lO 

RANA 
1000. .. $319.00 

TRAK 
AT·D2 ........................ $389.00 

MEMORY BOARDS 
Axlon 32K .................... $59.00 
Axlon 48K .................... $99.00 
Axlon 128K. . ....... $299.00 
lntec 32K ....... $59.00 
lntec 48K ..................... $85.00 
lntec 64K ..................... $99.00 
lntec Real Time Clock ....... $29.00 

SOFTWARE FOR ATARI 
BROOERBUNO 

Bank Street Writer . 
Choplifter .. 
Track Attack . 

BIG FIVE 
Miner 2049er ·. 

OATASOFT 
Canyon Climber. 
Magneto Bugs. 
Pooyan ............... . 
Zaxxon ..... .............. . 
Word Wizard. 
Spell Wizard. 

ON-LINE 
Crossfire. . . $29.99 
Frogger ....................... $26.99 
Threshold .................... $24.99 

PARKER BROTHERS . 
Frogger ....................... $38.99 
Popeye .................... $38.99 
Q•Bert. . ............ $38.99 

SPINNAKER 
Alphabet Zoo. 
Facemaker ................. . 
Rhymes & Riddles. 
Snooper Troops: 1 or 2 

SYNAPSE 
Bluemax ...................... $24.99 
Claim Jumper . ............... $29.99 
File Manager 800 Plus ....... $69.99 
Slime . ........................ $29.99 
Shadow World. . .$25.99 
Zepplin .................... $26.99 

CONTROLLERS & .JOYSTICKS 



Videotex 

able to do this, NAPLPS redefines a 
couple of ASCII's 32 nonprinting 
codes, which represent such things as 
"carriage return" and "go to top of next 
page." The new definitions can be used 
to tell the system that what's coming 
next is either letters and numbers or 
graphics information. ·Consequently, 
the same 7-bit ASCII code does double 
duty, representing a letter in one con
text and a graphics element in another. 

0.001", the standard can handle it. If, in 
the future, better monitors or faster de
coders become available, the standard 
and any graphics already encoded un-

der it, won't have to be altered. Hence, 
NAPLPS offers the same type of back
ward and forward compatibility for 
computer-stored graphics information 

a. b c cl f:? + (1 
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The NAPLPS standard describes all 
graphics images as combinations of 
points, arcs, lines, rectangles, and poly
gons. The graphics can be solid or out
lines, and they can be any color desired. 
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The coding scheme cleverly permits 
colors and locations to be described to 
almost any degree of precision. So even 
if it's not yet worth having 64,000 colors 
available, because current video moni
tors can't distinguish among them any
way, or even if there's no point in de
scribing a shape with a precision of The alphamosaic approach to conveying picture information. 

MASTER COMPU'tERS 
IN YOUR OWN HOME! 

LEARN PROGRAMING 
AND APPLICATIONS 

Now you can learn about computers.. •• OJ)el'ationa •.. pro
gramming .. , applk;:atlons •.. software. Evetythfng you 
atways, wanted to know. Write your own .proorama. Or 
customize pre-written programs. Make a computer do ex~ 
actfywhat you want it to do. Benefit from becomlnq"com
pute,...wise" today. It's· an in this one ~uoatfonal paCkage! 

A COURSE IN COMPUTERS 
AND BASIC PROGRAMMING 

NO AAEVIOUSCOMPUTER EXPERIENCE NEEDED. The 
enUrecoursei& "user friendly"', written in&t.tnple<Janguage, 
thars easy for a beginner to undenftand. YouwUI LEARN 
SY DOING .. programming from the veryflrst Ieason us.ing 
any computer, IBM, APPLE;. ATARI, COMMODORE;. TRS. 
n ... even the tiny Timex:-Sincfairl 

A CONVENIENT WAY TO LEARN 
Progress at yout own speed, in your spare tim&, in your 
own home. Take the mystery out of word J)f'OC(t88lng; .•• 
computerized accounting ..• mai"talntng 1iata fJJes end 
much, much more. -

Get started now in the fa8t"'rowing fieJd of computers, 
and CATCH ON to the techtiotooy Of the future. . · ~ 
COMPUTERS! 
Send today for your free Information package. 

HALIX INSTITUTE CENTER 
FOR COMPUTER EDUCATION 
1743 So. Vermont Ave., los Angeles, CA 90006 
. • • tf you don't have a computer yet,. don't buy one until you 
receive this free information. 

haliX An attlnate of Hemphtll Schools and !PIG. 

INSTITUTE ... The InternatiOnal Choice s;nce 1920 

YES! Send me information on how ~c;~;a;n ~;o:t~;m-p~t;,; ;~- -H-AliX iNSTiTUTE-----i 
programming at home! CENTER FOR I 

Name Age-- COMPUTER EDUCATION : 
Address DEPT. 44H-A0302 : 

17 43 So. Vermont Ave. , 
c;ty statetz;o Los Angeles, CA 90006 : 
0 t already have a computer available. 44H·A0302 I 

1 Make Model : 

L------------------------------------------------------~ 
Circle No. 4 on Free Information Card 
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SAVE YOUR DATA from power "blackouts, 
"brownouts" or line "dips." 

PROTEO YOUR DATA from"transient vol
tages, spikes and EMI/RFIIine noise." 
LINE-SAYERTM stands-by to switch 250VA, 
150 watts of power to your micro-computer. Its 
heavy duty internal sealed battery provides up 
to 40 minutes of bock-up power; more thon 
enough to SAVE your data and shut down your 
system if line power does not return. 

LINE-SAVERTM provides constant protection 
for your system from damaging voltage surges, 
spike~ and conducted line noise. 
LINE-SAYERTM constantly monitors the AC 
line and itself, with o unique visual and audible 
three staged ANNUNCIATOR thot provides 
you at-a-glance status. 

LINE-SAYER'• is compact in size and utilizes 
the latest PWM technology to make it compatible 
with virtually every microcOIJ1lllfer system today. 

LINE-SAYER'• is low in cost ... $395.00 
Coli or write todoy for free literoture 

AEGIS® OIDfRTODA 'I 
Power Conditioning 

Equipment 

6584 Ruch Rd., Dept. 
Bethlehem, PA 18017 

Out of State 
Toil Free Order Number 

1-800-524-0400 

In-State Order No . 
215-837-0700 

-VISA -II 
DEALER&OEM 

INQUIRIES INVITED 
Add $10.00 for shipping & handling • COD"s add $3.00 

PARes. add 6% soles tax 

Circle No. 58 on Free Information Card 
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INCREASE YouR KNowLEDGE 

AND CoNFIDENCE WITH 

FOR YOUR HOME COMPUTER SYSTEM! 
Imagine harnessing the full potential of your 

home computer system! CREATIVE COMPUT
ING's IDEABOOKs give you a wealth of informa
tion to help you discover your computer's hidden 
strengths and overcome its weaknesses! 

Beginning with chapter one, you will start 
getting more out of your system .. . for example: 

• 50 ready-to-run tested programs that will 
help you solve practical everyday problems in 
math, science and business. 

• Solve problems with formulas and repeti
tive trials, convergence, recursion, compounding, 
probability, geometry, science, simulations and 
drill and practice. 

• Tap into the true capabilities 
of your home system! And identify 
the shortcomings and recognize 
the types of jobs and applications 
best suited for your system! r-----

creative Your IDEABOOK will sup
plement the user manual giving 
you the confidence and knowl
edge to make the most out 

Computing Press 
Please send the following books· 

of your home system, at an 
affordable price of only 
$8.95! 

TITLE 

Epson HX-20 ldeobook 

Tlldeobook 

TSlOOO ldeobook 

CA, NJ & NY State residents odd 
0 licable sales tax.*" 
d'cftside U.S.A. odd $3.00 per order. 

0 Payment Enclosed 

BOOK 
NO 

35 

3R 

3P 

QTY. 

Don't go another day 
without your copy of CREATIVE 
COMPUTING's IDEABOOK! 0 CHARGE MY: 0 American Express 

Dept~L3F ______ l 
39 E. Hanover Avenue I 
Morris Plains, NJ 07950 

PRICE $2.00 POSTAGE 
EACH· HANDLING EACH TOTAL 

$8.95 

$8.95 

$8.95 
TOTAL AMOUNT DUE 

0 Visa 0 MasterCard 

For faster service, 
phone Toll Free: 

Cord No. __________ __._xp. Dote, _____ _ 

1-800-631-8112 
(in New Jersey call201 -540-0445) 

IDEABOOKS are available at your 
local bookstore or computer store. 

Mr./ Mrs./ Ms·-------.,----,------,----,--,---------
Piease print name in full 

Address. _______________ __} pt. __ 

City tote 1p ____ _ 

0 Please send me a Free Creative Computing Press Catalog. 

L--------------~-------



Videotex 

that was established when color broad
casts became possible for television. 

The Services. Now that you know that 
the technology for videotex exists and is 
quite refined, what about services? Does 
a videotex service actually exist to 
which you can subscribe? For most of 
the U.S.-and the rest of the world, for 
that matter-the answer is "no." 

In Britain, the Prestel service has a 
few tens of thousands of subscribers, 
which gives it the largest subscriber base 
for any videotex system currently in ex
istence. Most subscribers to Prestel are 
businesses that use the service for pro
fessional purposes. 

Across the Channel in France, a sys
tem similar to Prestel is being tested for 
the ultimate purpose of replacing tradi
tional printed telephone directories. It 
will also be used to provide other con
sumer services. 

In Canada, a service called "Grass
roots" offers both consumer-oriented 
and agricultural information in a rural 
area in southern Manitoba. Farther to 
the east, in Toronto, a couple of hun
dred terminals in hotel lobbies and oth
er public places offer tourist 
information. 

The only place in the U.S. where you 
can subscribe to a local videotex service 
is in three counties in and around Mi
ami, Florida. Called Viewtron, the ser
vice was launched in November 1983 
and is operated by the Viewdata Corp., 
a subsidiary of Knight-Ridder N ewspa
pers, Inc. The Viewtron service is based 
on a Tandem Non Stop II computer lo
cated in Miami Beach. A subscriber 
reaches the computer with a local tele
phone call from anywhere in the three
county area. Cost for this service is $12 
per month plus $1 per connected hour. 
Since in addition to subscribing to the 
Viewtron service, you need a videotex 
decoder, Viewdata is selling, through 
retail chains in its marketing area, the 
AT&T Sceptre videotex terminal for 
$600. 

The Viewtron service offers both spe
cialized and general-interest informa
tion, including stock quotations, local
area restaurant menus, and the 
American Academic Encyclopedia. It 
also offers services like electronic bank
ing and shopping, and subscriber-to
subscriber electronic messaging. Some 
services simply use Viewtron's comput
er to access other computers. You can 
tell the system you want to order some-
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thing from, say, J.C. Penney, and 
Viewtron's computer connects you to 
Penney's computer. 

Another videotex service should be in 
operation by the middle of this year in 
Orange County, California. Called 
Gateway, it will be operated by Times
Mirror Videotex Services, a subsidiary 
of the Los Angeles Times. The range of 
services and the configuration of the 
hardware isn't very different from what 
Viewtron offers. The major difference is 
that Gateway plans to rent, rather than 
sell, decoders to subscribers. 

If Gateway is successful, this service 
may be in your area sooner than you 
think. Through its Videotex America 
affiliate, Times-Mirror proposes to set 
up partnerships with local newspapers 
across the country for local videotex 
services. Each local service would run 
its own computer, rent out its own de
coders, and do its own selling, both of 
advertising and of the service itself. Like 
network TV, some nationwide Gateway 
services would also be provided, as 
would some national advertising. 

Videotex 
is often 

described as 
"a solution 
in search 

of a problem" 

It's not necessary for you to be within 
the local marketing area of any of these 
services to be able to use them. All you 
need are a subscriber ID, a telephone 
line, and a videotex decoder. Of course, 
if you live outside the area the system is 
designed to service, you may not want 
to subscribe, since most of the informa
tion available on it will be of a local na
ture. Just how local the videotex service 
is has a lot more to do with marketing 
and the people who are launching the 
serv1ces (usually local newspapers), 
than it does with technology. Subscrib
ers outside the service area will have to 
pay for toll calls to the computer. 

Subscribers outside a given local area 
wouldn't have to use the prescribed ter
minal, at least not if terminals aren't in-

eluded in the monthly subscription fee. 
This means you can use a personal com
puter, modem, and communication 
software as a videotex decoder. Canadi
an software developers, who have been 
working with the NAPLPS standard 
the longest, already have software for 
micros as inexpensive as the Commo
dore C-64 computer. And several soft
ware packages exist for Apples and the 
IBM PC. (Really inexpensive comput
ers, like the Commodore VIC-20, aren't 
fast enough to be used as practical 
videotex decoders.) 

Down the Road. You might want to 
keep on the alert for new developments 
in the near future. In particular, watch 
for AT&T to bring to your local area its 
Sceptre terminal and for really good de
coding software to become available for 
the IBM PCjr computer. 

Like the IBM PC and PCjr and a 
number of other very powerful 16-bit 
computers currently available, the 
Sceptre is an 8088-based system. If it 
were available right now, you couldn't 
use a Sceptre as a computer, since no · 
way exists to permit you to load the nec
essary software into it. However, AT&T 
is likely to reveal a few hidden pathways 
into the Sceptre at about the time it 
wants to get into the home computer 
market. 

If you live in the southern Florida 
area, watch for the stores selling the 
IBM PCjr to start stocking videotex de
coding software. Since it already exists 
for the IBM PC, it will almost certainly 
be made available for the PCjr just 
about the time this new computer from 
IBM is delivered to dealers. Anyone 
who purchases an IBM PCjr could turn 
it into the equivalent of the Sceptre ter
minal, for a nominal cost of perhaps 
$200, and still have the PCjr for its com
puting power. 

In Closing. Videotex is frequently de
scribed as a "solution in search of a 
problem." It's a new medium of com
munication that no one is quite sure 
what to do with and, consequently, has 
yet to be fully exploited. This situation 
is destined to t:hange rapidly in the near 
future. 

As paying, commercial videotex 
systems appear, with commitments 
from solid companies like AT&T and 
major newspaper chains, we may see 
videotex emerge as a truly useful home 
service. 0 
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Storage Oscilloscope 
(Continued from page 66} 

the sweep subroutine, y-axis (vertical) 
trace data is written into the data file if 
D$ is Y. The sweep delay per division 
(SD) is saved after the trace has been 
saved (line 4500). This allows a suitable 
plotter program to correctly annotate a 
hard copy version of the retrieved trace. 
(Omit line 4500 if you don't plan to use 
the plotter option described below.) Fi
nally, the disk file is closed (line 4600) 
after the sweep is completed and saved. 

Traces which have been saved on disk 
can be retrieved and displayed with or 
without a graticule. This function is ac
complished by the routine in lines 1000-
1400. Line 1020 requests the name of 
the trace (N$) and line 1030 opens an in
put buffer (#I) for the disk. The re
mainder of the routine retrieves data 
from the disk and paints the trace on the 
monitor's screen. The retrieved trace is 
drawn using the sweep subroutine's 
method for painting a real-time trace. 
(See lines 4300-4350 and 1310-1340.) 
Saved traces can also be drawn on a 
plotter using the Scopeplt program de
scribed later. 

How to Use Comscope. After loading 
the program (and saving it on disk if you 
have a disk drive), verify operation by 
moving the joystick handle during the 
display sweep phase. If the trace does 
not move up and down in response to 
joystick movements, check to make sure 
that the program was entered correctly. 

Be sure to check all the menu options 
for proper operation. A displayed trace 
can be exited (while it's being painted or 
after it's frozen on the monitor) by 
pressing M. The screen will immediate
ly clear and the main menu will be dis
played. You can exit at other points in 
the program by pressing BREAK and re
start by typing RUN. 

Many different signal sources can be 
connected to the Color Computer's joy
stick ports as long as their output levels 
fall within the 0-5-volt "window." 
When no external amplifier is used, 
Comscope provides a sensitivity of 
about 0.4 volt per vertical division. 

Low-level signals will require ampli
fication and this is easily accomplished 
with a simple operational amplifier cir
cuit such as the one described in this 
month's "The Electronics Scientist" 
column. This column also describes 
how to gain access to the Color Com
puter's joystick ports by soldering a pair 
of wires to terminals inside a joystick. 

Three simple circuits whose outputs 
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can be monitored with the Comscope 
program are shown in Fig. 2. Figure 2A 
shows an RC circuit that outputs a rap
idly rising voltage followed by a slowly 
falling voltage as CJ is charged through 
Rl and then self-discharged through 
natural leakage paths within the circuit. 

A photograph of the actual trace of 
the charge-discharge cycle as displayed 
on the computer's monitor (0.4 volt per 
vertical division and 0.35 second per 
horizontal division) is shown in Fig. 3. 
The trace begins automatically as soon 
as SJ is closed. The switch was opened 
when the charge of CJ approached max
imum amplitude. 

The circuit in Fig.2B is a very simple, 
yet ultra-sensitive, light sensor. The 
cadmium sulfide photoresistor, PCJ, 
has a high dark resistance and a low 
light resistance (Radio Shack 276-116 
or similar). The circuit's output voltage 

Even economical 
printers have 

higher 
resolution than 
video monitors 

rises as the light level at the photo
resistor increases. 

A photograph of the monitor's screen 
showing two spikes produced by the 
light sensor when a flashlight was 
blinked twice in quick succession (0.4 
volt per vertical division) is shown in 
Fig. 4. The spikes, which are easier to 
discern without the graticule, exhibit 
the very slow fall times characteristic of 
photoresistors. This IS the so-called 
memory effect. While a small part of the 
delay is caused by the thermal lag of the 
lamp filament, note that the output 
from the sensor is still 0.4 volt when the 
second flash arrives about 2.5 seconds 
after the first. 

A linear-response light sensor using a 
silicon solar cell and an op amp is shown 
in Fig. 2C. Using the values of Rl and 
R2 as shown, the gain of the op amp is 
10. This can be increased (decreased) by 
increasing (decreasing) the value of R2. 

A photograph of the monitor's screen 
showing the trace produced when the 

beam from a flashlight is slowly scanned 
past the solar cell is shown in Fig.5. 'Fhe 
horizontal sweep is 1 second per divi
sion. Thanks to the X10 gain of the am
plifier, the vertical scale is a sensitive 
0.04 volt per division. 

Earlier it was explained that traces 
saved on disk must have reduced resolu
tion to avoid interruptions from the disk 
drive when the output buffer is filled. 
The display photograph in Fig.3 clearly 
shows an artifact resultant from a disk
drive interruption near the right end of 
the trace. Depending upon the signal, a 
similar artifact may appear at the same 
location on other traces. 

Modifying Comscope. In using Com
scope for serious applications, you may 
want to consider modifying or expand
ing the program to include custom fea
tures. Since the time per horizontal divi
sion is only approximate, you can refine 
the timing calibration. One possibility is 
to use the TIMER function . 

If you can program in assembly lan
guage, you can greatly increase Com
scope's sweep speed. This is done by 
substituting an assembly language sub
routine for the sweep subroutine. 

You may also wish to add sound ef
fects , particularly if you intend to 
record traces over a period of minutes or 
hours. A simple BASIC line such as 
SOUND 200,50 appropriately placed 
will generate a tone to notify that the 
trace is complete or any other desired 
event has occured. 

Using an X·Y Plotter. It's possible to 
use some dot-matrix printers to produce 
a hard-copy version of graphics dis
played on a computer's monitor. This 
procedure is called a screen dump. 

A better approach is to employ an x-y 
plotter. Even economical plotters have 
much higher resolution than the best 
available video monitors. This means 
very precise graticules and calibration 
marks can be superimposed on a plotted 
trace. 

A program called Scopeplt that con
verts Comscope traces saved on disk 
into publication-quality hard copy is 
given in Listing 2. The program is de
signed for use with Hewlett-Packard's 
HP-7470A plotter and a Color Comput
er. With minor modifications it can also 
be used with other computers and any of 
the various plotters that understand 
HPGL (Hewlett-Packard Graphics 
Language). 

Computers & Electronics 
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LISTING 1-COMSCOPE 

10 'COMSCOPE 
20 'COPYRIGHT 1984 BY FORREST M. MIMS III 
30 CLS 
50 PRINT @ 34, "COLOR COMPUTER OSCILLOSCOPE" 
100 PRINT@ 96, "A.SINGLE SWEEP STORAGE SCOPE." 
110 PRINT@ 160, "B.CONTINUOUS SWEEP SCOPE." 
120 PRINT @ 224, "C.RETRIEVE TRACE FROM DISK." 
150 PRINT @ 320, "FOR GRATICULE ADD G TO SELECTION" 
160 PRINT @ 384, "PRESS M TO RETURN TO MAIN MENU" 
165 PRINT "":PRINT "" 
170 INPUT "SELECTION";SE$ 
200 IF SE$~"B" OR SE$~"BG" THEN 340 
210 IF SE$~"C" OR SE$~"CG" THEN 1000 
300 CLS 
310 INPUT "SAVE TRACE ON DISK (Y OR N)";D$ 
32 0 IF D$~"Y" OR D$~"N" THEN 330 ELSE 300 
330 IF D$~"Y" THEN INPUT "NAME OF TRACE";N$ 
340 INPUT "SECONDS PER DIVISION (0.35 MINIMUM)";SD 
350 IF D$~"Y" THEN M~4 ELSE M~16 
360 SW~((SD-.34)*460)/M 
370 IF D$~"Y" THEN OPEN "O",I1,N$ 
380 PMODE 4,1:PCLS:SCREEN 1,0 
400 IF SE$~"AG" OR SE$~"BG" THEN GOSUB 2000 
450 GOSUB 4000 
500 IF SE$~"B" OR SE$~"BG" THEN 380 
1000 CLS 
1020 INPUT "NAME OF COMSCOPE TRACE ON DISK";N$ 
1030 OPEN "I",#1,N$ 
1100 PMODE 4,1 :PCLS:SCREEN 1,0 
1200 IF SE$~"CG" THEN GOSUB 2000 
1300 LINE (0,191)-(0,191),PSET 
1310 FOR x~O TO 255 STEP 4 

1320 INPUT #l, Y 
1330 LINE -(X,Y),PSET 
1340 NEXT X 
1350 CLOSE #l 
1400 IF INKEY$ ~ "M" THEN 30 ELSE 1400 
2000 'DRAW GRATICULE 
2010 FOR H~O TO 255 STEP 16 
2020 LINE (H,O}-(H,191) ,PSET 
2030 NEXT H 
2040 FOR T~O TO 191 STEP 4 
2050 PSET (127,T) :PSET (129,T) 
2060 NEXT T 
?100 FOR V~16 TO 191 STEP 16 
2110 LINE (O,V}-(255,V),PSET 
2120 NEXT V 
2130 FOR T~O TO 255 STEP 4 
2140 PSET (T,95) :PSET (T ,97) 
2150 NEXT T 
2160 RETURN 
4000 IF D$~"Y" THEN Q~ 4 ELSE Q~1 
4100 LINE (0,191)-( 0,191),PSET 
4200 IF JOYSTK(O) > 0 THEN 4300 ELSE 42 0 0 
4300 FOR X~O TO 255 STEP Q 
4305 IF INKEY$~"M" THEN 30 
4310 Y~189-3*JOYSTK(O) 
4320 IF D$~"Y" THEN WRITE I1,Y 
4330 LINE -( X,Y ),PSET 
4340 FOR T~1 TO SW:NEXT T 
4350 NEXT X 
4500 IF D$~"Y" THEN WRITE #1, SD 
4600 I F SE$~"A" OR SE$~"AG" 

THEN CLOSE 11 ELSE RETURN 
4700 IF INKEY$~"M" THEN 30 ELSE 4700 

LISTING 2-SCOPEPL T 

10 'SCOPEPLT 
15 'COPYRIGHT 1984 BY FORREST M. MIMS III 
20 PRINT 1-2, "SPO ; ":CLS 
25 PRINT @ 34, "COLOR COMPUTER OSCILLOSCOPE" 
30 PRINT @ 69, "HP7470 PLOTTER DRIVER" 
35 PRINT@ 288, "PRESS ANY KEY TO START . .. • 
40 IF INKEY$~"" THEN 40 ELSE CLS 
45 PRINT "SCOPE DATA FILE MUST BE ON DISK." 
47 PRINT "PRESS R TO RESTART PROGRAM.":PRINT 
50 INPUT "SCOPE DATA FILE NAME";N$ 
60 INPUT "DO YOU WANT A GRATICULE (Y OR N)";G$ 
70 IF G$~"N" THEN INPUT "DO YOU WANT 

BORDER TICK MARKS (Y OR N)";T$ 
80 OPEN "I",#1,N$ 
90 PRI~TI-2, "SC0,255,0,191;SP2;" 
110 PMODE 4,1:PCLS:SCREEN 1,0 
120 IF G$~"N" THEN 3000 
230 FOR H~O TO 271 STEP 16 
240 LINE (H,O)-(H,191),PSET 
250 PRINT#-2, "PA"H",O,PD,"H",191,PU;" 
255 IF INKEY$~"R" THEN 5000 
260 NEXT H 
270 PRINTI-2, "PA128,0;" 
280 FOR T~D TO 191 STEP 4 
290 PRINTI-2, "PA128,"T";YT;" 
295 IF INKEY$ ~ "R" THEN 5000 
300 NEXT T . 
310 FOR Q~1 TO 1000 :NEXT Q 
320 FOR v~D TO 207 STEP 16 
330 LINE (O,V)-(255,V) ,PSET 
340 PRINT #-2, "PAO,"V",PD,255,"V",PUL" 
345 IF INKEY$~"R" THEN 5000 
350 NEXT V 
360 PRINT#-2, "PA0,96;" 
370 FOR T~O TO 255 STEP 4 
380 PRINTI-2, "PA"T",96;XT;" 
385 IF INKEY$~"R" THEN 5000 
390 NEXT T 
400 FOR Q~1 TO 1000:NEXT Q 
420 FOR T~O TO 191 STEP 4 
430 PSET (127,T):PSET (129,T) 
440 NEXT T 
450 FOR T~ O TO 255 STEP 4 
460 PSET (T,95) :PSET (T,97) 
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no NEXT T 
480 PRINT 1-2, "SP1;" 
500 FOR x~O TO 255 STEP 4 
600 INPUT #l, Y 
700 PSET (X,Y) 
720 PRINTI-2, "PA" X, Y" ;PD;" 
750 IF INKEY$~"R" THEN 5000 
800 NEXT X 
900 PRINTI - 2, "PU;SP2;" 
91 0 PRINTI-2, "DR-1,0;SR5,-7;" 
920 PRINTI-2, "PA0,220;LB"N$;CHR$(3) 
925 PRINT 1-2, "SR2.5,-4 
927 INPUT#l, SD 
930 PRINT 1-2, "PA0,250;LB0.4 VOLT/DIV 

"SD"SEC/DIV"CHR$(3) 
950 PRINTI-2, "PU;SP;" 
990 CLOSE #l 
1000 IF INKEY$~"R" THEN 20 ELSE 1000 
3000 PRINT#-2, "PA0 ,0,PD,0,191, 

255,191,255,0,D,O,PU;" 
3100 IF T$~"N" THEN 500 
3200 FOR T~O TO 191 STEP 16 
3300 PRINTI-2, "PAO,"T";TL1,0;YT;" 
3350 IF INKEY$~"R" THEN 5000 
3400 NEXT T 
3500 FOR D~1 TO 1000: NEXT D 
3600 FOR T~O TO 191 STEP 16 
3700 PRINTI-2, "PA25 5,"T";TL0,1;YT" 
3750 IF INKEY$~"R" THEN 5000 
3800 NEXT T 
3900 FOR D~ 1 TO 1DOO:NEXT D 
4000 FOR T~O TO 255 STEP 16 
4100 PRINTI-2, "PA"T",O;TL1,0;XT;" 
4150 IF INKEY$~"R" THEN 5000 
4200 NEXT T 
4300 FOR D~1 TO 10DO:NEXT D 
4400 FOR T~D TO 255 STEP 16 
4500 PRINTI-2, "PA"T",191;TL0,1; XT;" 
4550 IF INKEY$~ "R" THEN 5000 
4600 NEXT T 
4700 FOR D~1 TO 1000:NEXT D 
4800 GOTO 500 
5000 CLOSE 11:GOTO 20 
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The program combines instructions 
for the computer's video monitor and 
the plotter so that both form graticules 
(if so instructed by the user) before plot
ting the retrieved trace. 

The program probably seems very 
complicated if you're not familiar with 
HPGL. Actually, HPGL is very easy to 
use, as you can readily see by referring 
to the keystone of the program, lines 
500-800. These five short lines form a 
loop that plots the saved trace a point at 
a time on both the computer's monitor 
and the plotter. Here's what happens: 

Line 500 establishes a loop of 256/4 
events, 256 being the number of pixels 
across the screen of the monitor. The 
loop is stepped through each fourth 
pixel since the disk data is stored at 1/4 
resolution. 

Line 600 retrieves y-axis data (volt
age) from the disk. 

Line 700 moves the plotter pen to the 
appropriate position (P A or Plot Abso-

lute) and places the pen tip on the paper 
(PD or Pen Down). 

Line 800 repeats the cycle started at 
line 500. 

As the loop executes, a stream of dots 
is "painted" on the video monitor, while 
simultaneously, the plotter pen draws a 
continuous line plot identical to the dis
played trace. 

While Scopeplt, like all graphics pro
grams, is very meticulous in its detail, 
it's actually a relatively simple program. 
Look, for instance, at line 90. This line 
uses the plotter's SC (SCale) instruction 
to establish a grid of 192 x 256 plotter 
units. This gives the plotter the same 
resolution as the Color Computer and 
allows the x and y values used for the 
computer to be used by the plotter. 

The HPGL commands between lines 
230 and 390 draw the graticule and in
sert tick marks. The HPGL commands 
between lines 3000 and 4800 draw a 
simulated CRT screen without a grati-

cule and with or without border tick 
marks if either of these options is 
selected. 

You may be wondering about the 
sprinkling of seemingly functionless 
time-wasting loops such as those in lines 
310, 400, 3000, 3900, 4300, and 4700. 
These are included to prevent the buffer 
in the HP-7470A plotter from being 
filled by too rapid a stream of incoming 
instructions from the Color Computer. 

To reduce execution time, experi
ment with the values in these timer 
loops. 

How to Use Scopeplt. An HP-7470A 
(RS-232 version) plotter is connected to 
the serial port of a Color Computer as 
shown in Fig.6. While this arrangement 
does not permit the plotter to send data 
to the computer, it is satisfactory for 
most common plotting applications. 
Other computers offer better interfac
ing via "handshake" signals. 

LEARN HOW 
TO USEA 
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Prior to running Scopeplt, the plot
ter's scaling points should be manually 
entered into the plotter. This is accom
plished from the plotter's control panel 
by first directing the pen to the desired 
upper left corner of the plot and enter
ing Pl. Next, move the pen to the desired 
lower right corner of the plot and enter 
P2. Be sure to leave room for the label 
which will be drawn under the plot. 

Next, select the pens you wish the 
plotter to use. A fine tip (0.3 mm) black 
pen is excellent for the graticule or bor
der (right stall) while a broad tip (0.7 
mm) red, green or blue pen provides a 
highly visible trace (left stall). 

Make sure the plotter is placed so the 
paper has an unimpeded path as it 
moves back and forth across the bed. 
Then place a sheet of paper in the plot
ter. (White typing bond is okay, but 
plotter paper provides publication-qual
ity results.) 

Now run Scopeplt. The program will 
ask you to enter the name of the trace 
you want to plot. (You' ll get an NE er
ror if the data file for the trace is not on 
the disk inserted in the drive.) The pro
gram will then ask if you want a grati
cule. If not, it will ask if you want tick 
marks inserted around the rectangle 
which will surround the plot. 

After you have responded to the pro
gram, Scopeplt will take over and rapid
ly commence drawing the plot. After 
completing the graticule (or border) and 
trace, it will label the plot and insert the 
calibration factors. The program uses a 
fixed value of 0.4 volt per vertical divi
sion, with the value for the sweep speed 
retrieved from the disk file. 

Be sure to keep your fingers away 
from the fast moving pen! Depending 
upon where you set Pl and P2, you can 
enter new locations for Pl and P2 and 
make additional plots on the same 
sheet. 

A sample test plot showing voltage 
fluctuations generated by one axis of an 
analog (potentiometer voltage divider) 
joystick is shown in Fig. 7. The data for 
this oscillogram, which illustrates the 
border with tick marks option, was re
trieved from a disk data file called 
JOYSTK-1. 

Figures 8, 9, and 10 are plotter-gener
ated oscillograms corresponding to the 
computer monitor photographs in, re
spectively, Figs. 3, 4 and 5. All three os
cillograms illustrate the graticule 
option. 

Various combinations of pen colors 
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and widths can be used to dress up the 
oscillograms. You can plot an oscillo
gram anywhere you please on a sheet of 
paper simply by setting new PI and P2 
locations. You may wish to make light 
pencil marks for the new locations. En
ter them after first moving a pen direct
ly over each mark. Remember that 
you'll have to reenter the Pl and P2 
points if you turn off the plotter. 

Modifying Scopeplt. Experienced 
·HPGL programmers will have little 
trouble revising Scopeplt to include ad
ditional features. With a little practice, 
even novice HPGL programmers can 
soon learn to expand the program. 

The most obvious revision would be a 
menu of options to permit such a frill as 
keyboard control of the location, size, 
and orientation of the oscillograms. 
Other options might include user
selectable label size and graticule con
figuration. A text feature could also be 
included. 

The programs 
can be revised 

to drive 
other computers 

and plotters 

Incidentally, normally Pl and P2 are 
set, respectively, at the upper left and 
lower right corners of the paper. 
Scopeplt alters this arrangement in or
der to match the Color Computer coor
dinate system. Therefore, the labels are 
reverse printed so they will apppear nor
mal (see line 910). Keep this in mind if 
you revise the pr9gram. 

Going Further. Both Comscope and 
Scopeplt illustrate the use of moderately 
priced computer hardware to provide 
capabilities previously unavailable to 
engineers, technicians, and experiment
ers unable to afford expensive storage 
oscilloscopes and data loggers. Remem
ber that, while these programs were de
veloped for the Color Computer and 
HP-7470, they can both be revised to 
drive other computers and plotters. <> 

Sharp PC-5000 
(Continued from page 63) 

tern, no special procedure is required for 
using the bubble memory. Bubble car
tridges are small enough to tuck into a 
shirt pocket and are quite a bit more 
rugged than floppy disks and data 
cassettes. 

As I see it, the only drawbacks to the 
bubble-memory system are its limited 
128K storage capacity and the relative
ly high price of additional cartridges, 
However, with a combination of disks 
and bubble memory, the one cartridge 
supplied with the computer should be 
sufficient for most users. 

Closing Com!"'ent. Sharp has done a 
great job in designing the PC-5000. My 
main regret is that I didn't have a pro
duction model, complete with software 
and all options, to test. The fact that the 
computer uses MS-DOS as its operating 
system should mean that there will be 
many fine software packages available 
for the PC-5000 in a short time. If Sharp 
supports and services the computer, the 
PC-5000 should be a real winner. <> 
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L/C filter network rejects radio frequency noise 
at any amplitude. Toroidal coi ls for greatest 
efficiency! 

Model IBAR 2-6 Model IBAR 4-6 
(2 outlets, 6 ft. cord) (4 outlets, 6 ft. cord) 

Only $54.95 Only $79.95 

ModeiiBAR 8-15 (8 outlets, 15ft. cord) 
Only $97.95 

---------------------------Indus-Tool, 325 W. Huron, Dept. C E 
Chicago, IL 60610 • Ca111-312-642-6871 
Enclosed is $ or bill us open 
account. . . we are Dun & Brad rated. 
Send model # __________________ _ 

Name ---~-----------
Company _ ____________ _ 

Address ----------- ---

City -------- - State _ Zip __ _ 



32.768 khz 1.95 
4000 .29 4528 

2101 256 x 4 (450ns) 1.95 1702 256 X 8 (1us) 4 .50 1.0 mhz 3.95 5101 256 x 4 (450ns) (cmos) 3.95 2708 1024 X 8 (450ns) 3.95 1.8432 3.95 4001 .25 4531 2102-1 1024 x 1 (450ns) .89 
2758 1024 X 8 (450ns) (5v) 5.95 2.0 2.95 4002 .25 4532 2102L-4 1024 x 1 (450ns) (LP) .99 
2716 2048 X 8 (450ns) (5v) 3.95 2.097152 2.95 4006 .89 4538 2102L-2 1024 x 1 (250ns) (LP) 1.49 

2.4576 2.95 4007 .29 4539 2111 256 x 4 (450ns) 2.49 2716-1 2048 X 8 (350ns) (5v) 5.95 
3.2768 2.95 4008 .95 4541 2112 256 x 4 (450ns) 2.99 TM52516 2048 X 8 (450ns) (5v) 5.50 
3.579545 2.95 4009 .39 4543 2114 1024 x 4 (450ns) 8/9 .95 TM52716 2048 X 8 (450ns) 7 .95 4.0 2.95 4010 .45 4553 2114-25 1024 x 4 (250ns) 8/ 10.95 TM52532 4096 X 8 (450ns) (5v) 5 .95 5.0 2.95 4011 .25 4555 2114L-4 1024 x 4 (450ns) (LP) 8/ 12.95 2732 4096 X 8 (450ns) (5v) 4.95 5.0688 2.95 .25 4556 2114L-3 1024 X 4 (300ns) (LP) 8/ 13.45 2732-250 4096 X 8 (250ns) (5v) 8.95 5.185 2.95 4012 

2114L-2 1024 x 4 (200ns) (LP) 8/ 13.95 2732-200 4096 X 8 (200ns) (5v) 11.95 5.7143 2.95 4013 .38 4581 TC5514 1024 x 4 (650ns) (cmos) 2.49 2732A-4 4096 X 8 (450ns) (5v) (21vPGM) 6.95 6.0 2.95 4014 .79 4582 TC5516 2048 x 8 (250ns) (cmos) 9.95 2732A 4096 X 8 (250ns) (5v) (21vPGM) 9.95 6.144 2.95 4015 .39 4584 2147 4096 X 1 (55ns) 4.95 
2732A-2 4096 X 8 (200ns) (5v) (21vPGM) 13.95 6.5536 2.95 4016 .39 4585 TM54044-4 4096 x 1 (450ns) 3.49 
2764 8192 X 8 (450ns) (5v) 6.95 8.0 2.95 4017 .69 4702 TM54044-3 4096 x 1 (300ns) 3.99 
2764-250 8192 X 8 (250ns) (5v) 7.95 10.0 2.95 4018 .79 74COO TM54044-2 4096 x 1 (200ns) 4.49 

19.95 10.738635 2.95 4019 .39 74C02 MK4118 1024 x 8 (250ns) 9.95 2764-200 8192 X 8 (200ns) (5v) 
14.31818 2.95 TMM2016-200 2048 x 8 (200ns) 4.15 TM52564 8192 X 8 (450ns) (5v) 14.95 
15.0 2.95 

4020 .75 74C04 TMM2016-150 2048 x 8 (150ns) 4.95 MCM68764 8192 x 8 (450ns) (5v) (24 p in) 39.95 16.0 2.95 4021 .79 74C08 TMM2016-100 2048 x 8 (100ns) 6.15 MCM68766 8192 x 8 (350ns) (5v) (24 pin)(pwr dn.) 42.95 
17.430 2.95 4022 .79 74C10 HM6116-4 2048 x 8 (200ns) (cmos) 4.75 27128 16384 X 8 (300ns) (5v) 29.95 18.0 2.95 4023 .29 74C14 HM6116-3 2048 x 8 (150ns) (cmos) 4.95 = Single 5 Volt Supply 21vPGM = Program at 21 18.432 2.95 4024 .65 74C20 HM6116-2 2048 x 8 (120ns) (cmos) 8.95 
20.0 2.95 4025 .29 74C30 HM6116LP-4 2048 x 8 (200ns) (cmos)(LP) 5.95 
22.1184 2.95 74C32 

HM6116LP-3 2048 x 8 (150ns) (cmos)(LP) 6.95 

EPROM ERASERS 
4026 1.65 HM6116LP-2 2048 x 8 (120ns) (cmos)(LP) 10.95 4027 .45 74C42 Z-6132 4096 x 8 (300ns) (Qstat) 34.95 
4028 .69 74C48 HM6264 8192 x 8 (150ns) (cmos) 49.95 Capacity Intensity 
4029 .79 74C73 LP = low Power Ostat = Quasi-Static Timer Chip (uW/ Cm' ) 
4030 .39 74C74 9 8,000 6.95 

74C76 9 8,000 3.95 4034 1.95 

DYNAMIC RAMS 12 9,600 6.95 4035 .85 74C83 
30 9,600 9.95 4040 .75 74C85 TM54027 4096 X 1 (250ns) 1.99 25 17,000 3 .95 4041 .75 74C86 UPD411 4096 X 1 (300ns) 3 .00 42 17,000 9 .95 4042 .69 74C89 MM5280 4096 X 1 (300ns) 3.00 

8 .95 4043 .85 74C90 MK4108 8192 X 1 (200ns) 1.95 
7 .95 4044 .79 74C93 MM5298 8192 X 1 (250ns) 1.85 

4116-300 16384x 1 (300ns) 8/ 11.75 8.95 4046 .85 74C95 4116-250 16384 X 1 (250ns) 8/7.95 IN58250 10.95 4047 .95 74C107 4116-200 16384 X 1 (200ns) 8/ 12.95 
GENERATORS 4049 .35 74C150 4116-150 16384 X 1 (150ns) 8/ 14.95 

BIT-RATE 4050 .35 74C151 4116-120 16384 X 1 (120ns) 8/ 29.95 
MC14411 11.95 4051 .79 74C154 2118 16384 X 1 (150ns) (5v) 4.95 

MK4332 32768 X 1 (200ns) 9.95 BR1941 11.95 4053 .79 74C157 4164-200 65536 X 1 (200ns) (5v) 5.95 4702 12.95 4060 .89 74C160 4164-150 65536 X 1 (150ns) (5v) 6 .95 COM5016 16.95 4066 .39 74C161 MCM6665 65536 X 1 (200ns) (5v) 8.95 COM8116 10.95 4068 .39 74C162 TM54164-15 65536 X 1 (150ns) (5v) 8.95 MM5307 10.95 4069 .29 74C163 
FUNCTION 4070 .35 74C164 

3.95 4071 .29 74C165 

6500 1.49 4072 .29 74C173 
3.75 4073 .29 74C174 68000 49.95 1 MHZ 8035 8202 24.95 2.5 Mhz 4075 .29 74C175 6800 2.95 6502 4.95 8039 8203 39.95 

4076 74C192 6504 6.95 .79 6802 7.95 IN5-8060 8205 3.50 Z80-CPU 6505 8.95 4078 .29 74C193 6803 19.95 
6507 9 .95 

IN5-8073 8212 1.80 Z80-CTC MISC. 4081 .29 74C195 6808 13.90 
6520 4.35 8080 8214 3.85 Z80-DART 10.95 6809E 14.95 8085 UPD7201 29.95 4082 .29 74C200 6522 6.95 8216 1.75 Z80-DMA 14.95 6809 11.95 8085A-2 TM599532 29.95 4085 .95 74C221 6810 2.95 6532 9.95 8086 8224 2.25 Z80- PIO 3.95 

ULN2003 2.49 6545 22.50 8226 1.80 Z80-510/0 11 .95 4086 .95 74C244 6820 4.35 
6551 11 .85 

8087 
8228 3.49 3242 7.95 4093 .49 74C373 6821 2.95 8088 Z80-510/ 1 11.95 3341 4 .95 2MHZ 

4098 2.49 74C374 6828 14.95 6502A 6.95 8089 8237 19.95 Z80-510/ 2 11.95 MC3470 4.95 6840 12.95 6522A 9.95 8155 8237-5 21.95 Z80-510/ 9 11 .95 MC3480 9.00 
4099 1.95 74C901 6843 34.95 6532A 11.95 8155-2 8238 4.49 

4.0 Mhz 11C90 13.95 14409 12.95 74C902 6844 25.95 6545A 27.95 8156 8243 4.45 
95H90 7.95 14410 12.95 74C903 6845 14.95 6551A 11.95 8185 8250 10.95 Z80A-CPU 
2513-001 UP 9.95 14411 11.95 74C905 6847 11.95 3 MHZ 8185-2 8251 4.49 Z80A-CTC 

3-002 LOW 12.95 74C906 6850 3.25 8741 8253 6.95 Z80A-DART 7.95 74C907 6852 5.75 8748 8253-5 7.95 6860 7.95 8255 4.49 Z80A-DMA 14.95 74C908 6875 6.95 DISC 8255-5 5.25 Z80A-PIO .95 74C909 6880 2.25 CONTROLLERS 
CRT 8257 7.95 Z80A-510/ 0 .65 74C910 6883 22.95 1771 16.95 8257-5 8.95 Z80A-510/ 1 1.95 74C911 68047 24.95 1791 24.95 CONTROLLERS 8259 6.90 Z80A-510/ 2 .85 74C912 68488 19.95 1793 26.95 6845 14.95 8259-5 7.50 Z80A-510/9 12.95 .85 6800 = 1MHZ 1795 29.95 68845 19.95 8271 79.95 1797 49.95 HD465055P 15.95 8272 39.95 6.0 Mhz .85 2791 54.95 

6847 11.95 8275 29.95 Z80B-CPU 1.25 2793 54.95 
MC1372 8279 8.95 Z80B-CTC 1.79 2795 59.95 6.95 

8279-5 10.00 1.55 2797 59.95 68047 24.95 Z80B· PIO 6843 34.95 8275 29.95 8282 6.50 
Z80B- DART .89 8272 39.95 7220 99.95 

8283 6.50 
.39 39.95 8284 5.50 Z80B-510/ 2 39.95 

29.95 CRT5027 19.95 8286 6.50 ZILOG 34.95 CRT5037 24.95 8287 6 .50 
17.95 TM59918A 39.95 8288 25.00 

49. 



2114 450NS 8/$995 2114 250NS 8/$1095 
VOLTAGE 

74L500 .24 74L5173 .69 74500 .32 745132 1.24 745225 7.95 REGULATORS 7400 .19 74123 .49 74L501 .25 74L5174 .55 74502 .35 745133 .45 745240 2.20 7401 .19 74125 .45 74L502 .25 74L5175 .55 74S03 .35 745134 .50 . 745241 2.20 7805T .75 7905T .85 7402 .19 741 26 .45 74L503 .25 74L5181 2.15 74504 .35 745135 .89 745244 2.20 
78M05C .35 7908T .85 7403 .19 74132 .45 74L504 .24 74L5189 8.95 74505 .35 745138 .85 745251 .95 
7808T .75 7912T .85 7404 .19 74136 .50 74508 .35 745139 .85 745253 .95 74L505 .25 74L5190 .89 

74509 .40 745140 .55 745257 .95 7812T .75 7915T .85 7405 .25 74143 4.95 74L508 .28 74L5191 .89 
74510 .35 745151 .95 745258 .95 7815T .75 7924T .85 7406 .29 74145 .60 74L509 .29 74L5192 .79 74511 .35 745153 .95 745260 .79 7824T .75 7407 .29 74147 1.75 74L510 .25 74L5193 .79 74515 .35 745157 .95 745273 2.45 

7905K 1.49 7408 .24 74148 1.20 74L511 .35 74L5194 .69 74520 .35 745158 .95 745274 19.95 7805K 1.39 7912K 1.49 7409 .19 74150 1.35 74L512 .35 74L5195 .69 74522 .35 745161 1.95 745275 19.95 7812K 1.39 7915K 1.49 7410 .19 74151 .55 74L513 .45 74L5196 .79 74530 .35 745162 1.95 745280 1.95 7815K 1.39 7924K 1.49 7411 .25 74153 .55 74L514 .59 74L5197 .79 74532 .40 745163 1.95 745287 1.90 7824K 1.39 79L05 .79 7413 .35 74154 1.25 74L515 .35 74L5221 .89 74537 .88 745168 3.95 745288 1.90 78L05 .69 79L12 .79 7414 .49 74155 .75 74L520 .25 74L5240 .95 74538 .85 745169 3.95 745289 6.89 78L12 .69 79L15 .79 7416 .25 74157 .55 74L521 .29 74L5241 .99 74540 .35 745174 .95 745301 6.95 78L15 .69 741 7 .25 74159 1.65 74L522 .25 74L5242 .99 74551 .35 745175 .95 745373 2.45 LM323K 4.95 7420 .19 74160 .85 74L526 .29 74L5243 .99 74564 .40 74S181 3.95 745374 2.45 78H05K 9.95 UA78540 1.95 7421 .35 74161 .69 74L527 .29 74L5244 1.29 74565 .40 74S182 2.95 745381 7.95 78H12K 9.95 
7425 .29 74163 .69 74574 .50 745188 1.95 745387 1.95 74L528 .35 74L5245 1.49 74585 1.99 745189 6.95 745412 2.98 C, T = T0-220 K = T0-3 7427 .29 74164 .85 74L530 .25 74L5247 .75 74586 .50 745194 1.49 745471 4.95 L = T0-92 7430 .19 74165 .85 74L532 .29 74L5248 .99 745112 .50 745195 1.49 745472 4.95 7432 .29 74166 1.00 74L533 .55 74L5249 .99 745113 .50 745196 1.49 745474 4.95 7437 .29 74167 2.95 74LS37 .35 74LS251 .59 745114 .55 745197 1.49 745482 15.25 7438 .29 74170 1.65 74LS38 .35 74L5253 .59 745124 2.75 745201 6.95 745570 2.95 1-99 100 7442 .49 74173 .75 74LS40 .25 74L5257 .59 745571 2.95 .13 .11 7445 .69 74174 .89 74L542 .49 74LS258 .59 .15 .12 7446 .69 74175 .89 74L547 .75 74LS259 2.75 .17 .13 7447 .69 74177 .75 74LS48 .75 74LS260 .59 .20 .18 7448 .69 74181 2.25 74LS49 .75 74L5266 .55 .29 .27 7451 .23 74184 2.00 74L551 .25 74L5273 1.49 .30 .27 7473 .34 74185 2.00 74L554 .29 74L5275 3.35 .30 .27 7474 .33 74191 1.15 74LS55 .29 74L5279 .49 .40 .32 7475 .45 74192 .79 74L563 1.25 74L5280 1.98 .49 .39 7476 .35 74193 .79 74L573 .39 74L5283 .69 64 pin 5T 4.25 call 7482 .95 74194 .85 74LS74 .35 74L5290 .89 5T = 50LDERTAIL 7483 .50 74195 .85 74L575 .39 74LS293 .89 .59 .49 7485 .59 74197 .75 74LS76 .39 74LS295 .99 .69 .52 7486 .35 74198 1.35 74L578 .49 74L5298 .89 .69 .58 2.15 74221 1.35 74L583 .60 74LS299 1.75 .99 .90 7490 .35 74246 1.35 74L585 .69 74L5323 3.50 36 Pin Female 1.09 .98 7492 .50 74247 1.25 74L586 .39 74LS324 1.75 36 Pin Male 1.39 1.28 7493 .35 74259 2.25 74LS90 .55 74LS352 1.29 1.49 1.35 7495 .55 74273 1.95 74LS91 .89 74LS353 1.29 BYPASS CAPS 1.69 1.49 7497 2.75 74276 1.25 74L592 .55 74LS363 1.35 40pin WW 1.99 1.80 74100 1.75 74279 .75 74LS93 .55 74LS364 1.95 .01 UF DISC WW = WI REWRAP 74107 .30 74366 .65 74LS95 .75 74LS365 .49 16 pin ZIF 5.95 call 74109 .45 74367 .65 74LS96 .89 74L5366 .49 .01 UF MONOLITHIC 24 pin ZIF 7.95 call 74116 1.55 74368 .65 74L5107 .39 74L5367 .45 .1 UF DISC 28 pin ZIF 8.95 call 74121 .29 74393 1.35 74LS109 .39 74LS368 .45 1 UF MONOLITHIC ZIF = TEXTOOL 22 .45 74L5112 .39 74LS373 1.39 (Zero Insertion Force) 

74LS113 .39 74LS374 1.39 
74LS114 .39 74LS375 .95 RCA 74LS122 .45 74L5377 1.39 
74L5123 .79 74LS378 1.18 LM301 .34 LM340 (see 7800) LM565 .99 LM1558H 3.1 0 CA 3023 2.75 CA 3082 
74L5124 2.90 74L5379 1.35 LM301H .79 LM348 .99 LM566 1.49 LM1800 2.37 CA 3039 1.29 CA 3083 
74L5125 .49 74L5385 3.90 LM307 .45 LM350K 4.95 LM567 .89 LM1812 8.25 CA 3046 1.25 CA 3086 
74L5126 .49 74LS386 .45 LM308 .69 LM350T 4.60 NE570 3.95 LM1830 3.50 CA 3059 2.90 CA 3089 
74L5132 .59 74LS390 1.19 LM308H 1.15 LM358 .69 NE571 2.95 LM1871 5.49 CA 3060 2.90 CA 3096 
74L5133 .59 74LS393 1.19 LM309H 1.95 LM359 1.79 NE590 2.50 LM1872 5.49 CA 3065 1.75 CA 3130 
74L5136 .39 74L5395 1.19 LM309K 1.25 LM376 3.75 NE592 2.75 LM1877 3.25 CA 3080 1.10 CA 3140 
74L5137 LM310 1.75 LM377 1.95 LM709 .59 LM1889 1.95 CA 3081 1.65 CA 3146 .99 74L5399 1.49 

LM311 .64 LM378 2.50 LM710 .75 LM1896 1.75 CA 3160 1.19 74L5138 .55 74L5424 2.95 
LM311H .89 LM379 4.50 LM711 .79 ULN2003 2.49 74L5139 .55 74LS447 .95 
LM312H 1.75 LM380 .89 LM723 .49 LM2877 2.05 Tl 74L5145 1.20 74L5490 1.95 LM317K 3.95 LM380N-8 1.10 LM723H .55 LM2878 2.25 74L5147 2.49 74L5624 3.99 LM317T 1.19 LM381 1.60 LM733 .98 LM2900 .85 TL494 4.20 75365 74L5148 1.35 74L5640 2.20 LM318 1.49 LM382 1.60 LM741 .35 LM2901 1.00 TL496 1.65 75450 74L5151 .55 74L5645 2.20 LM318H· 1.59 LM383 1.95 LM741N-14 .35 LM3900 .59 TL497 3.25 75451 74L5153 .55 74LS668 1.69 LM319H 1.90 LM384 1.95 LM741H .40 LM3905 1.25 75107 1.49 75452 

74L5154 1.90 74L5669 1.89 LM319 1.25 LM386 .89 LM747 .69 LM3909 .98 75110 1.95 75453 
74L5155 .69 74L5670 1.49 LM320 (see 7900) LM387 1.40 LM748 .59 LM3911 2.25 75150 1.95 75454 
74L5156 .69 74L5674 14.95 LM322 1.65 LM389 1.35 LM1014 1.19 LM3914 3.95 75154 1.95 75491 
74L5157 .65 74L5682 3.20 LM323K 4.95 LM390 1.95 LM1303 1.95 LM3915 3.95 75188 1.25 75492 
74LS158 .59 74L5683 3.20 LM324 .59 LM392 .69 LM1310 1.49 LM3916 3.95 75189 1.25 75493 

LM329 .65 LM393 1.29 MC1330 1.69 MC4024 3.95 75494 .89 74L5160 .69 74L5684 3.20 
LM331 3.95 LM394H 4.60 MC1349 1.89 MC4044 4.50 74LS161 .65 74L5685 3.20 LM334 1.19 LM399H 5.00 MC1350 1.19 RC4136 1.25 81 FET 74L5162 .69 74LS688 2.40 LM335 1.40 NE531 2.95 MC1358 1.69 RC4151 3.95 74L5163 .65 74L5689 3.20 LM336 1.75 NE555 .34 MC1372 6.95 LM4250 1.75 TL071 TL084 74L5164 .69 81L595 1.49 LM337K 3.95 NE556 .65 LM1414 1.59 LM4500 3.25 TL072 LF347 74L5165 .95 81L596 1.49 LM337T 1.95 NE558 1.50 LM1458 .59 RC4558 .69 TL074 LF351 74L5166 1.95 81L597 1.49 LM338K 6.95 NE561 24.95 LM1488 .69 LM13080 1.29 TL081 LF353 74L5168 1.75 81L598 1.49 LM339 .99 NE564 2.95 LM1489 .69 LM13600 1.49 TL082 LF355 

74L5169 1.75 25L52521 2.80 LM1496 .85 LM13700 1.49 TL083 LF356 
74LS170 1.49 25L52569 4.25 T = T0-220 K = T0-3 1.40 

DATA ACQUISITION 



DIGI·KEY Stocks Most A.P. Products 

-- t • - r• • 4-:35 42.20"Ci:"lo 2.95 
5.20 49.50 Cl-15 3.40 
5.50 53.30 Cl-18 3.70 
5.90 57.10 C3·20 3.95 
6.20 S9.10 C3·22 4.20 
6.60 64.30 C3·25 4.70 

::;: ~:~ ~:: ::: 
7.30 70.60 C3·31 5.25 
8.30 110.60 CJ.J5 5.10 
8.35 110.70 Cl-36 6.10 

8.90 ::~ g: ~:: 
J ;::.:::.,,;;~ ;·,~,:,::' ,• CJ.50 0 _ ,!;~· "·~ 

... ............. ... ..... . _ 
:::-=.::: ::::::::: - ... ... __ ,,,_,_ ....... ........ - ._ .... _ 
::~2-: . := :: ~a-- ·--... ..... . .__ ... ... ........ ...... ,_,., __ 

$14.95 

'""' o.oov 
P4507 ·= '""' '""' .... 0.0047 
P4510 ...... 
P451 1 '""' "'" '·""' P4513 0.01 
P4514 0.012 
P4515 0.015 

:~ :~ 0.018 

'"" P4518 
~:~ P4519 

""" .... P4521 0.047 

""' ··~ ""' '·"" P4524 ~:~ '"'' ""' 0.12 
P4527 0.15 

""' 0.18 

""' '·" """ 0.27 

""' '" ""' ~:~ ""' ""' .... 
""' .... 
""' '·" ""' '' 

l 

·" " ·" " ·" " " " " ·" 
E:E -" " " " " ·" " ~ ~.00 

·" " 61.60 

·" 1.01 "~ ·" '·"' ..... 
~:~ · :~ 1.12 

1.19 

·" 1.24 n.oo 

·" U> 11.39 "·"' ·" 1.42 12.26 
··~ " .... 13.19 "·"' :~:~ " '·" 14.03 ... .... 14.49 

·"' 1.81 15.62 113.60 

·" 2.21 19.00 138.20 
138.20 
151.50 
169.00 

·" ~:!~ 19.00 

~ "'·" '"' "·" 
" '"' "·" 187.60 

·" '" "·" "'" "'" ,.,., g~ "" " 36.24 

~:~ " •.n "'" ~ '" 45.78 ... '"' 51.75 376.00 

DIGI-• n 
PonMo. - "' !TI"iii"" ' " 1.99 16.53 
[112• ·" " 2.12 11.63 
EllS. " " 2.28 

~ 
EliU " ·" 1.49 
!1224 " ·" 2.68 

m~ " ·" 

~~ 
" ·" " ... 
" 

., 
" " E16U .. " !182• " ... 

!1105 ..• ·" !1125 .., ... u.so 
Ell 55 '' 

lll il ~~!! 
!1185 ... 
::m '' v 
!1335 u 
!1395 ,., 
!1475 '·' !1565 ... 
E168S ... 
E182S '·' 203.70 
E!106 10.0 J.ll 230.75 

WorlliOI 

,:~~~,_.~-~"'-!~_",_uf"--!vo~"-,~~"-' -'""''"k 1oo Pok 1aoo Pok 
P800 22 ·. 16 1.42 11.85 106.65 
P801 33 .17 1.49 12.42 111.82 
P802 47 17 1.52 12.72 114.62 
P80J 100 .20 1.79 14.95 134.56 

f>II04 22 . 17 1.49 12.42 111 .82 = ~ :: ::= :~:~ :~:~ 
P807 10 16 1.45 12.11 11)9.01 
P808 22 .18 1.59 13.32 119.92 
P809 33 20 1.71 14.28 128.58 

" " 1.64 13.58 P810 47 .22 1.90 15.87 142.87 

'" " 1.64 13.68 

'" " 1.6• 13.68 

"' " 1.6• 13.68 

"' " 1.64 13.68 

"' " 1.64 13.68 

'" " !.64 13.68 

::::~ !: ~ :: : : :~ :::: :::: 
P813 10 17 1.49 12.42 111 .82 

::~: ~ -~ : :~ :::: :::: 
"' " 1.64 13.68 

"' " 1.64 13.68 

"' " 1.85 15.43 ... ·" 1.85 15.43 
.082 ·" us 15.43 

P816 3.3 16 1.43 11.97 101.n 

::::~ ~-g 35 .:: : :: :~:~ :~ :~ 
P819 22 .22 1.90 15.87 142.87 ... ·" 1.94 16. 13 

" 

II 

2.12 17.63 

" 2.28 18.95 

" 2.49 20.13 

" 2.68 22.21 

" 2.91 

l!!i 
" 3.11 

" '" ·" 1.ea 

" 4.02 .. 4.43 

" " 4.9• ..• " 5.35 

i~:~ '' " 5.82 

'' ~~~ 1.32 

'·' .... 

P820 .1 
P821 .22 

"" D 

"" " P824 1.0 so 
P82S 2.2 

!: ~ 
" 

. 16 1.42 11 .85 106.65 
16 1.42 11.85 106.65 
16 1.42 11 .85 106.65 

:~ : ::~ :: :: 106.65 

: :~ : ::~ iiTI 
19 1.66 13.90 

Panasonic TSW Series 
large Alum1num flettrolytrt Capat1tors 

'' LU 8.85 73.$8 

" BJ 24.40 
.012 2.93 24.40 

"" 2.93 24.'0 
.01 8 2.93 24 .40 

"" 2.93 

i 
"' 2.93 

'" 2.93 
.039 2.93 
.ou 2.93 
.056 2.93 

~· 2.93 
.082 3.76 ... JIJ 

·" 4.04 

·" 4.18 ... 4.68 

·" 4.89 

" 5.as 

" '" " 1.02 

" 1.18 

" 9. 14 

il 
10.31 

:!!!! 
11.03 
11.50 
12.60 
13.56 
16.10 
18.34 15295 

i 

The OiQi Key volume discount ond 'erviCe charge~ are Simple taopply Most items sold by 0 Qi Key may be cambmed for a volume diSCount Items that are not discountable are idenh11ed by the SERVICE CHARGES VOLUME DISCOUNT 
wflx NO fo llow ng the port number After w-r1tmg your order tota l all of the diSCountab le ilem~ and apply the appropnate diSCount To th1s subtotal add the non d1sco,.mtoble 1tems Then add $ 0 OO $ 9 99 Add Sl 

00 
s 0 00-S 99 99 NET 

the '"'llhdl r charfje We pay all sh ppmg and nwronce to addresses in the U 5 A Canada and Me• co when payment accompun,es order s 1o :oo:s2s :oo Add so:75 s loo:o0-$249:99 Leu 10•. 
WHEN ORDERING BT PHON(, CAll 1 1100 346 5144 (Mn, U.. H1, call2111 6111 6674) By mall send your order to DIGiliY, Htghway 32 Sauth, Th~ef Rtver falls, MN 56701 $ 25.00-$49.99 Add S0.50 $ 250.00-$499.99 Less J5 •o 

You may pay by {he{k money order Ma~rer (horge VISA or ( 0 0 DIGI-KEY GUARANTEE: Any ports or products purchused from D1g1 Key thut prove to be defect1ve w1ll be $ 50.00-$99.99 Add $0.25 $ 500.00-$999,99 Less 20•. 
replaced or refunded I returned w<th n \IU days from reCeipt w1th o (.OilY of your nvo ce $100.00 & Up No Charge SlOOO.OO & Up Less 25"o 



3 AMP SILICON RECTIFIER 

.~~,~~ -·:~ 
lA 50\1 100A 1.\V 

RfCTifltAS 

r , ·:: , ·~ 1 
=~= 

8 2 
Cot.h. Do!cripliN .. ,,P'\t. 1D 
11140011A11111 SO""' OQ.41 .80 7.00 
1~4002 1 AIIIP100Prl 00.41 .80 7.00 
1N4D031'-11!11200Prl 00.41.80 7.50 
1N411041AII!P400f"'Y .00.41 .80 1.$0 
1N40051 ..... 800""' . 00.411.00 t.OO 
1N40061AIIIPB00""' .. 00·411.00 11.00 80.00 661.00 
11140071A11111 1000PIV.00·411.SO 12.00 1110.00110.00 

111414Bli!JJFon .. .. OQ.41 .80 5.00 32.00 276.80ii§~~§~~;';;;;;"'=~~~ Swilcloinoj~ 
1!H914 ..... i 

SILICON ZENER DIODES 

-

... 00 
1186.00 
1200.00 
16SO.OO 
1635.00 

~::: 
:~::: 
4470.00 

The OiQI Key volume dJscounl a nd hondlmg charges ore s1mple to apply Mo~t1tems sold by 01g1 Key moy be combmed fo1 a volume d1scount Items t hat ore not diSCountablE!" ore irlent1f1ed by !he HANDLING CHARGES VOLUME DISCOUNT 
suffix NO followmg The port number After wntmg your order total oil of the d1scountoble 1tems and apply the oppropnole d1scount To th1s subtotal odd the non discountable 1le ms Then odd $ O.OO-$ 9 ,99 Add 52_00 s 0 .00-$ 99.99 NET 
the '1ondhng charge We pay oil sh1ppmg and msuronce To addresses 1n the U 5 A Conodo a nd MeKICO when check or money order accompames order $ 10.00-$25.00 Add $0.75 s 100.00-$249.99 Less 10Q. 

WHIM ORDfRING BY PHONl, CAll 1 800 346 5144 (Mn, Ak, H1 , call 218 681-6674) By m11ltend your ordtr to DIGI Ill, Highway 32 Soyth, Th1ef R"er fo1l1, MN 56701 $ 25.00-$49.99 Add $0,50 s 250.00-$499.99 Less 15". 

:::lo~~~ ~~~~lu~~=~k 1 ~:,:~~eo;d:~,h~o;~e~;Yh~o~;~m V,l;~i~r1 ~~hoo ~:~~-~!~JY':c~ARANTEE: ~~~~ ~o~~~lJ~~~P;:~~~~~9~u:c~~~~~,:(:~~e D1g1 Key t hat prove to be defect1ve w1ll be :,~~:~~·l'Jp99 ~~~~:;:! ~ 1g~~:~g·~9J:·99 ~::: ~~:: 

Circle No. 14 on Free Information Card 



MICROPROCESSOR COMPONENTS :I' DigitalkerN 
---MICROPROCESSOR CHIPS--

~~ ·--~ -CDP1802 40 CPU ..... $2.95 
MCS6502 40 MPUwtCiock . .. 5.95 
MCS6502B 40 MPUw/CiockatJMHz . . .. . . . . 9.95 
6&19 40 CPU-8-bit{lnlernaiCkx:ll)lMHz. 14.95 
6809E 40 CPU-8-blt(ExtemalCiock) tMHz. 14.95 
INS8035N·6 40 MPU- 8·bit(6MHt). .. . . . . 5.95 

1t~=6~-s ;g g~-~~c:~-:~fBbls. Ram) ... ~:~ 
INS8070N 40 CPU(64bylesRAM) .. ... .29.95 
INS8073N 40 CPUw/Bask:Microlnterpreter .. 29.95 
P8085A 40 CPU ....... .4.95 
8086 40 CPU 16-bitSMHz . ____ ... 24.95 
8088 40 CPU8116·bit. . . ....... 29.95 
8155 40 HMOS RAM 1/0 PorHimer 6.95 
8748 40 HMOSEPROMMPU ... 24.95 

--Z80, Z80A, Z80B, Z8000 SERIES--
zso 40 CPU(MK36BON}{780C)2MHz $3.95 
ZSO·CTC 28 CounterTimerCirctlit . . . . . . .. 3.95 
ZBO·OART 40 DuaiAsynduooousRec.!Trans. . 10.95 
ZSO.OMA 40 DirectMemoryAccessCircuit . . 9.95 
Z80·P10 40 Paralleii/OinlerfaceController ....... 3.95 
Z80·S10/0 40 . BBooded) .. 12.95 
ZS0-510/1 40 12.95 
ZB0-510/2 40 ... 12.95 

~~;._51019 ~ CPU (MKJ880N."4.liieoi::~ij4MHz . :. ~~:~~ 
ZBOA·CTC 28 CoulllerTmerCirtuil. . . . .. . . . . . 4.95 
ZBOA·OART 40 DuaiAsynchronousRec./Tralls .9.95 
ZBOA·DMA 40 DirectMem:xyAca!:ssCift:uit .. .. 12.95 
Z80A-P10 40 Paralleii/01Rler1ateCoo\Joller .. ... . 3.95 
Z80A-510/0 40 Seriall/O(TxCBandRxCStx:lllded) 12.95 
ZBOA-510/1 40 Seriaii/O(latksOTRS) ...... 12.95 
ZBOA-510/2 40 Serialli0(L.acks5YNCS) ... . . . . 12.95 
ZBOA-510/9 40 Seriall/0 . . .. ......... ..... 12.95 
ZBOB 40 CPU(MK3880N·6)6MHz ... 9.95 
ZBDB·CTC . 28 C<xmterTimerCircuil . . .... 12.95 
ZBOB·DART 40 OuaiAsynch.Rec:eivef/TraRsrnitter .. 19.95 
Z808·P10 40 Paralte!I/OinterlaceController ... 12.95 
Z8001 48 CPUSegmented .... 44.95 
Z8002 40 CPU Non-Segmented . . .34.95 
Z8030 40 SeriaiComm.Conlroller . . . . . .... 44.95 
Z80J6 40 CotmlerJTtmer&Paralleii/ 0URi1 29.95 

Part No. 

1103 
4027 
4116N·2 
4116N·J 
4116N·4 
4164N·150 
4154N·200 
MM5261 
MM5252 
MM5270 
MM5280 
MM5290·2 
MM5290·3 
MM5290·4 
MM5298·3 

.. Pins DYNAMIC RAMS Price 

~: ~~~~~~ l~~g~sJ) . . . . . . ...... 2:~~ 
16 16.384x1(15Dns) 1.89·8/14.95 
16 16.384x1(200ns) . 1.69·8/ 12.95 
16 16.384x1(250ns) 1.49·8110.95 
16 65.535x1(150ns) .... .. 6.95·8/49.95 
16 65.536x1(200ns) ... 5.95·8/44.95 
18 1024x1 (300ns). ..49·8/1.95 
22 2048x1 (365ns) ....... 49 -8/1.95 
18 4096x1 (250ns)MK4095 4.95 
22 4096x1 (200ns}2107 . ...... . 3.95 
15 15.384x1(150ns) 1.89 · 8/14.95 
16 16.364x1 (200ns) 1.59·8/12.95 
16 15.384x1(250ns) .. 1.49 · 8/10.95 
15 8192x1 (200os) 1.69 

---,--STATIC RAMS-----,-, 
1101 15 255xl {650RS1 .. 1.49 
2101 22 256x4 (45Dns)8101 2.49 
2102 16 1024x1 (35Dos) . ... 89 
21L02 16 1024x1 (450os)L.P ... 1.49 
2111 18 2~x4 (450ns)8111 ... 2.95 
2112 16 2~x4 (450os)MOS. . . .... 1.95 
2114 18 1024x4 (450os) ...... 1.49-8/9.95 
2114L 18 1024x4 (450os)l.P. 1.95·8/13.95 
2114·2 18 1024x4 (20Dns) ..... 1.75·8/11.95 
2114L·2 18 1024x4 (200ns)L.P .... 2.25·8/14.95 
2147 18 4096x1 (70os) .... 4.95 
2148 18 1024x4 (70ns) . . .4.95 
TMS4045 18 1024x4 (450ns) ...... 3.95 
TM540L47·45 20 1024x4 (450ns). . . .. 2.95 
5101 22 256x4 (45Dns)CM05 2.95 
MM5257 18 4096xl (450ns)4044 . 4.95 
HM6116P·3 24 2048x8 (150ns)CMOS .5.95 
HM5116·4 24 2048x8 (200ns)CM05 4.95 
HM6116LP-4 24 2048x8 (200ns)l.P. CMOS ..... 5.49 
HM5264P·15 28 8192x8 (150ns)CMOS 39.95 
27LSOO 15 256x1 (80ns)L.P.. 9.95 
7489 16 16x4 {50ns)3101 . 2.25 
74C92D 22 256x4 {250Rs) .... .. 3.95 
74C921 18 256x4 (250RS)CMOS _ . . .3.95 
74C929 16 1024x1 {250ns)CM05(6501) ... 3.95 
74C930 18 1024x1 {250ns)CMOS(6518) ... 3.95 
745189 16 16x4 (35ns)93405 . 195 
745200 16 256x1 (80ns)93410.. . 3.95 
745206 16 256x1 (50ns)93411 . 3.95 
745289 16 16x4 (35ns)3101 .. . .. . .. 2.25 
82S10 16 1024x1 (50Rs)O.C.(93415) .. 3.95 
82525 16 16x4 (50ns)O.C.(745289) .. 2.25 
- - --PROMS / EPROMS- ---
1702A 24 256x8 (IUS) ...... 4.95 
2708 24 1024x8 (450ns) ... . ... 3.95 
2708·5 24 1024x8 (550ns)5M00246 .... 2.95 
TM52516 24 2048x8 {450ns)2715 .. 5.95 
TMS2532 24 4096x8 (450ns)NMC2532 . 5.95 
TMS2564 28 8192x8 {450ns). . .. .. . 14.95 
TMS2716 24 2048x8 {450ns)3volla9e .. 9.95 
2715 24 2048x8 (450Rs) .4.95 
2716·1 24 2048x8 {350ns) . 5.95 
27160·5 24 2048x8 {550Rs) 4.49 
2732 24 4095x8 (450ns) 6.95 
2732A·3 24 4096x8 (300ns) . . 7.95 

DT1 050 - Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica
tions, language translations, etc. 
The OT1050 Is a standard DIGITALKER kit encoded with 137 separate 
a11d useful words, 2 tones, aRd 5 different s ilence durations. The 
words and tones have been assigned discrete addresses, making it 
possible to output single words or words concatenated into phrases 
or even sentences. The "voice" output of the OT1050 is a highly in
tell ig ib le male voice. Female and children's voices can be synthesiz
ed. The vocabulary is chosen so that it is applicable to many pro
ducts and markets. 
The DT1050 consists of a Speech Processor Chip, MM541 04 (40-pin) 
and two (2) Speech ROMs MM52164SSR1 and M M52164SSR2 (24-pin) 
along with a Master Word list and a recommended schematic 
diagram on the application sheet. 

OT1050 Oigijalker'" __ .. _ . .. . . _ . $34.95 ea. 
MM54104 Processor Chip . _________ $14.95 ea. 

OT1 057- Expands the OT1050 vocabulary hom 137 to over 260 
words. Includes 2 ROMs and specs. 
Part No. OT1057 

70451PI 
7045EV/Kit" 
7106CPL 
FE02030 
7106EV/ Kit" 
7107CPL 
7107EV/ Ki1" 
7116CPL 
720HU5 
7205!PG 
7205EV/ Ki1 " 
7206CJPE 
7205CEV/Kit" 
7207AIPO 
7207AEV/Kil" 
72151PG 
7215EV/ Kit" 
7216AIJI 
7216CIJI 
7216DIPI 
72171JI 
7217AIPI 
72241Pl 
7226AIJL 
7226AEV/ Kil" 

CMOSPreeiSIOilTimer 
5topwatchChip. XTL 
3'hOigiiA/0(LCOQfive) .. 
3'h Di9i1LCDOisplaylor7106&7116 

40 IC.CircuitBoard.Oisplay 
40 3'h0igitAIO {LEOQfive) 
40 IC.CircuitBoard.Oisp!ay. 
40 3'hDigiiAIOLCDOis. HLO . . 

LOWBillleryVol1lndica1or . . 
24 CMOSLE05topwatch/ Timer 
24 5topwatchChip.XTL 
16 ToneGeneralor 
16 ToneGeneratorChip. XTL 
14 OscrllalorConlroller 
14 Freq. CounlerChip.XTL · 
24 4Func. CMOSStopwa1chCKT . 

4Fullt. 5topwatchChip. XTL . 
80i9ilURiv.CounterC.A 
80i9itFreq.CounterC.A. 
SOigit Freq.CounterC.C. 
40i9i1LEOUp/OovmCounterC.A 
4Di9itlEOUp/Oowll~uo1erC.C 
LC04'hOigi1UpCounterDRI. 
SDigitUniv.Counter 
5FunctionCounter 

14.95 
.... .. . 19.95 

9.95 
19.95 

. . . 34.95 
11.95 

.29.95 
16.95 
2.25 

.. 12.95 
14.95 
4.95 
7.95 
5.95 
7.95 

13.95 
14.95 
29.95 
24.95 
19.95 
10.95 
11.95 
10.95 
29.95 

.. 74.95 

---- 8080A SERIES----
INS8080A 40 CPU ..... .... .. . ....... .2.95 
TM55501 40 SyllChronousDatalnter1ace(51RC) .. 14.95 

2732A·4 24 4096x8 (450ns)21V 6.95 ~-,··-~~ 27320·4 24 4096x8 (550ns) ... 5.95 
27580-A 24 1024x8 (450Rs) ...... .... 2.95 
2764·4 28 8192x8 (450RS) ....... 9.95 

.59 16 .99 74HC251 16 89 
INSB154 40 1288yteRAM 16-Bil l/0 ... . .. .... 13.95 
8156 40 RAMwi1hli0PortandTtmer . .6.95 
INSB2C06 20 OctaiDFiipFiopTfi·5tate(74C374) .. 2.49 
DP8212 24 8-~n Input/Output (745412) .. ... 2.25 
OP8214 24 Priorilyln1enuptCootrol . . .. 2.95 
OP8215 15 Bi-OirecOOrlaiBusOriYef .. .. .... .. . 1.95 
OP8224 16 ClockGerlefator/Otiuer ... ..... 2.25 
OP8225 16 8us0tiuer ........ . ..... 2.25 
OP8228 28 Sys1emCont.JBusCKiver(74S428) . 3.49 

PN~~3 ~: ~tgnp.1C:;C:r4~:rie~)- . . . . . .. · j:;~ 
INS8245 18 16·KeyKeyboardEncoder (74C922) . 4.49 
INSB245 20 ~-Keyl<eyboardEncoder(74C923) .. 4.95 
INSB247 28 OisplayConlroller(74C911) ...... .. 8.95 
INS8248 28 OisplayController(74C912) ... . .. 8.95 
INS8250N 40 Asyll. Convn.Eiement ... . .. 10.95 
DP8251 28 Prog. Convn. I/O(USARTJ . .... .. 4.49 
DPII253 24 Prog. llltervaiTimef .. .. .. . . 5.95 
DP8255 40 Prog. Pefipheraii/ O(PPI) . ... 4.49 
01'8257 40 Prog. OMAControl . . .. . .. 5.95 
DP8259 28 Prog. lnlerruptColltrol .. 6.95 
01'8275 40 Prog. CRTController .... . .. 29.95 = ~ ~-tri~;~=~fq:;~s - .. ~:~~ 
OP8304 20 8-bit Bi-l~rectional ReceiveJ ... 2.95 
OP8307 20 8-bitBHlirectionaiReceiver .. .. 2.95 
OP8308 20 8-bitBi·DirectionaiReteiltef ... . ... 2.95 
OP8310 20 Oc!aJLatchedPefipheraiDrivef . 4.95 
8741 40 8·bitURiY. Pefipheta11Rter1ace . .29.95 

t;~;;,_;t-j~-~~~~~r~~~~~-~ 6755 40 16KEPR0Mwilh l/0. . .24.95 
_IN_SI_77_1· 1--40 O~~le~~!~O~-~~~-~-- - _-_ .-.. - 16.-95 
FD1791 40 5ingle/Qual[lensity(lrw.) ..... 29.95 
F01793 40 Sin9le/CWbleDensity(True) .... 29.95 
FD1795 40 OuaiOensity/SideSelect(lnv.) .... 29.95 
F01797 40 OuaiDensity/SideSeleciTrue ____ .. 29.95 
5843P 40 FloppyllskController(1MHz). . 29.95 
----SPECIAL FUNCTION----
DS0025CN 8 Dua1MOSCiockDfiver{5MZ) . . 2.49 
OS0026CN 8 OualM05Ciock[)iver(5MZ) .... 1.95 
INS2651 28 CanmunicationChip ....... 
MC3470P 18 F~ llsk Read Amp System 
MM58167AN 24 MICrOProcessorReai TmeCiock .. . . 
MM58174AN 16 Micro. Gcmpa~ble nme Clock 
COP402N 40 Microconlf(jefw/64-digitRAM . 

and Direct LEO Drive 
COP402MN 40 Microprocessor w/64-dig~ AAM ... 

COP470N 
&Direc!LEDOfivew/ NBussllll 
32·segV~CFiuor.Drvr. (20·pinpkg.) 

MM5369AAIN Proo. OsdllatoriDMOer (60Hz) . .. . 
MM5369£5T Prog. Oscillator/Oividef(100Hz) 

1-9 10-99 

8pln LP .16 . 14 
14pinlP .17 .15 
16plnLP 19 .17 
18pinlP .26 .24 
20plnLP .30 17 
22plnLP .31 .28 
24plnLP .33 30 

LP .40 .37 
LP .46 .42 
LP .49 .46 

SOLDERTAIL (GOLD) 
STANDARD 

SplnSG 
14plnSG 
16plnSG 
18pinSG 
24pinSG 
28pinSG 
J6plnSG 
4DplnSG 

1-9 10-99 

.30 

.43 

.47 

.53 

.69 

.01 
1.09 
1.21 

.27 
39 

.43 

.49 

.65 

.76 
1.03 
1.14 

8.95 
.. 4.95 
.8.95 
. 7.95 

5.95 

. 5.95 

$10.00 Order - U.S. Funds 

2764·3 28 8192x8 (30Dns) . . 14.95 
MM52040 24 512x8 (1us) .. .. . . .. .... . 4.95 
MCM68764 24 8192x8 (45Dns) . . . _ .. __ . . .. 24.95 
27128 28 16.384x8(450os) 128KEPROM 59.95 
745188 16 32x8 PROMO.C. (6330·1) ... 1.49 
745287 16 256x4 PROMT.5.(6301-1) .... 1.95 
745288 16 32x8 PROMT.5.(5331· 1) 1.95 
745387 16 256x4 PROMOC. (6300·1) .. 1.95 
745471 20 256x6 PROMT.5. (6309·1) .. .. 5.95 
745472 20 512x8 PROMT.S. (6349·1). . 4.95 
745473 21l 512x8 PROMO.C.(5348) ... . . 4.95 
745474 24 512x8 PROMT.5. (DM875296N) .4.95 
745475 24 512x8 PROM D.C. (6340) .. 4.95 
745475 18 1024x4 PR0MT.5. 5.95 
745478 24 1024x8 PROMT.S ... .. _. 8.95 
74S570 16 512x4 PROMO.C. (6305) .2.95 
745571 16 512x4 PROMT.S. (6306) . 2.95 
745572 18 1024x4 PROMO.C. (6352) .. .4.95 
745573 18 1024x4 PROM T.S. (825137) .4.95 
82523 16 32x8 PROMO.C. (27518) ..... 2.95 
825115 24 512x8 PROMT.S. (27515) 9.95 
825123 16 32x8 PROMT.S. (27S19} . 2.95 
825126 16 256x4 PROMO.C.(27S20} 2.95 
825129 16 255x4 PROMT.S. (27S21) 2.95 
82S130 16 512x4 PROMO.C. (27S12) .3.95 
825185 18 2046x4 PROMT.S.(T8P24S81) .9.95 
82S190 24 2048x8 (SOilS) . 14.95 
825191 24 2048x8 (SOns) ... . ......... 14.95 
OM87S180N 24 1024x8 PROMO.C. (82S180) ... 9.95 
OM875181N 24 1024x8 PROMT.S.(82S181) ... 9.95 
OM87S184N 18 2048x4 PROMO.C. (825184) .. 9.95 
OM875185N 18 2048x4 PROM T.S. (82S185) .. 9.95 
OM87S190N 24 2048x4 PROMO.C.(82S190) .. 14.95 
OM87S191N 24 2048x8 PROMT.S. (625191) . 14.95 

-oc-10--DA:A liS :ITI!IN---

MC3470P 
MC1408L7 
MC1408L8 
ADCD803LCN 
AOC0804 
0AC0805 
ADC0809 
ADC0817 
OACIOOO 
0AC1008 
OAC1020 
OAC1022 
OAC1222 
LM334Z 
LM335Z 

1-9 10-99 100·up 

45 
.61 
.61 
.65 
.85 

1.05 
1.19 

California Residents Add 6%% Sales Tax 
Shipping- Add 5% plus $1 .50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

Jameco' 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
2/84 PHONE ORDERS WELCOME - 592·8097 Telex: 1 

Circle No. 21 on Free Information Card 

59 74HC147 16 1.19 74HC253 16 99 
.75 74HC151 16 89 74HC257 16 89 
59 74HC153 16 99 74HC259 16 1.49 

.65 74HC154 14 2.49 74HC256 14 1.19 

.59 74HC157 16 .89 74HC273 20 2.89 
74HC10 59 74HC158 16 .89 74HC280 14 3.95 
74HCI1 .59 74HC150 16 1.29 74HC373 10 2.39 
74HC14 85 74HC151 16 1.29 74HC374 10 2.39 
74HC20 .59 74HC152 16 1.29 74HC390 16 1.49 
74HC27 .59 74HC163 16 1.29 74HC393 14 1.49 
74HC32 .75 74HC154 14 1.29 74HC533 20 2.39 
74HC42 99 74HC165 16 2.79 74HC534 10 2.39 
74HC51 75 74HC173 16 1.59 74HC595 16 3.95 
74HC58 .75 74HC174 16 .99 74HC688 10 3.19 
74HC73 .79 74HC175 16 .99 74HC4002 14 59 
74HC74 79 74HC192 " 1.39 74HC4017 16 2. 19 
74HC75 89 74HC193 " 1.39 74HC4020 16 1.39 
74HC76 79 74HC194 " 1.09 74HC4024 14 1.59 
74HC85 1.59 74HC195 16 1.09 74HC4040 " 1.39 
74HC85 69 74HC237 " 2.95 74HC4060 16 1.39 
74HC107 79 74HC240 20 1.95 74HC4075 14 59 
74HC109 79 74HC241 20 1.95 74HC4078 14 69 
74HC112 79 74HC242 14 1.95 74HC451 1 16 2.59 
74HC1 13 79 74HC243 14 1.95 74HC4514 14 3.79 
74HC132 99 74HC244 20 1.95 74HC4538 " 2.39 
74HC137 1.95 74HC245 10 2.49 74HC4543 " 3.49 
74HC138 1.09 74HCUD4is . Ail olhersare buHered. 

~·"'Programmable Array Logic (PALS) 

TL081CP 
TL082CP 
Tl084CN 
LM301CN 
LM302H 
LM304H 
LM305H 
LM307CN 
LM308CN 
LM309K 
LM310CN 
LM311CN 
LM31 2H 
LM317T 
LM317K 
LM318CN 8 
LM319N 14 
LM320K·5 
LM32DK· 12 
LM320K· 15 
LM320T·5 
LM320T·12 
LM320T· 15 
LM323K 
LM324N 14 
LM337T 
LM338K 
LM339N 14 
LM340K·5 
LM340K· 12 

OctaiiO·InputAND-ORGateArray(HighOutput) 
Hex12-lnput ANO·ORGaleAuay {High0utput) 
Quad 14-lnpuiANO·ORGateArray(High Outpul) 
Octal10·1npu1ANO-OR-lnver1GateArray(lowOutput) 
Hex 12-IRput AND·OR·IRvertGaleArray(lowOutpul) 
Quad 14·1npu1ANO·OR-1nver1 GateArray(Low0utput) 
(){:1al16· lnputAND·OR·Invert Gate Auay 

Dt1al16· 11o ''"'""''""MID-OR 

1.39 LM733N 
1.95 LM340T·5 .79 LM739N 

59 LM340T·12 .79 LM741CN 
1.19 l1.~34DT ·15 79 LM747N 14 
1.95 LF347N 14 1.49 LM748N 8 
.35 LM348N 99 LM1310N 14 

1.95 LM350K 4.95 LM1458CN 8 
1.95 LF355N 8 1.10 LM1488N 14 
.99 LF356N 8 1.10 LM1489N 14 
45 LM370N 14 4.49 LM1496N 14 
69 LM373N 14 3.95 LM180DN 16 

1.25 LM377N 14 1.95 LM1871N 18 
1.75 LM380N 14 89 LM1872N 18 

69 LM381N 14 1.79 LM1877N·9 14 
2.49 LM382N 14 1.39 LM1889N 18 
1.19 LM384N .. 1.79 LM1896N 14 
3.95 LM385N·3 8 .89 LM20D~T 
1.95 TL494CN 16 3.95 LM3189N 16 
1.95 TL496CP 8 1.19 LM39DON 14 
1.35 NE53tV 8 2.95 LM3905CN 8 
1.35 NE544N 14 2.95 LM3909N 8 
1.35 NE550A 14 1.95 LM3914N 18 

89 NE555V 8 .35 LM3915N 18 
89 LM556N 14 69 LM3916N 18 
.89 NE564N 16 2.95 RC4135N 14 

5.95 LM565N 14 1.19 RC4151NB 8 
59 LM555CN 8 1.49 RC4 194TK 

1.95 LM567V 8 .99 NE5532 
6.95 NE570N 16 3.95 NE5534 
.69 LM703CN 8 1. 19 ICL8038B 14 

1.35 LM709N 14 .49 LM 13080N 8 
1.35 LM710N 14 .69 LM13500N 16 

1N I 

) . 

55 
1.00 
1.95 

35 
.69 
59 

1.49 
59 
89 
89 

1.95 
2.49 
2.95 
3.25 
2.49 
2.25 
2.95 
1.95 
1.59 
.59 

1.19 
99 

2.95 
2.95 
2.95 
1.25 
1.95 
4.49 
2.49 
1.59 
3.95 
1.19 
1.19 
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Co!oonters~Electmnlcs Marketplace 
CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $5 .00. PERSONAL: $3.00, EXPAND-AD"': $7.50. Ads set in all bold type@ 20% premium. Ads 
set with background screen@ 25.%premium. DISPLAY: 1" x 21/.1'', $605.00. 2" x 21/.1'' , $1 ,165.00 3" x 21/.1'' , $1,675.00. GENERAL INFORMATION: Frequency rates 
and prepayment discounts available. Payment must accompany order except credit card-Am. Ex., Diners, MC, VISA (include exp. date)-or accredited ad agency 
insertions. Copy subject to publisher's approval; must be typewritten or printed. First word set in caps. Advertisers using P.O. Boxes MUST supply permanent 
address and telephone number. Orders not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover 
date (e.g., Mar. issue closes Jan. 1 ). Send order & remittance to: Classified Advertising, COMPUTERS & ELECTRONICS Magazine, 1 Park Avenue, New York, NY 
10016. To Charge your ad to a major credit card, call Lois Price at (212) 725-4312. 

FOR SALE 
GOVERNMENT and industrial surplus receivers , trans
mitters, snooperscopes. electronic parts, Picture Cata
log 25 cents. Meshna. Nahant, Mass. 01908. 

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER . 
Large catalog $1 .00 deposit. BIGELOW ELECTRONICS, 
Bluffton , Ohio 45817. 

RECONDITIONED TEST EQUIPMENT $1 .00 for catalog . 
WALTER 'S TEST EQUIPMENT, 2697 Nickel , San Pablo, CA 
94806, (415) 724-0587. 

ELECTRONIC CATALOG. Over 4,500 items. Parts, & com
ponents. Everything needed by the hobbyist or techni
cian . $2 .00 postage & handling (United States Only), 
refundable with fi rst $15.00 order. T & M Electronics. 472 
East Main St ., Patchogue. NY 11772. (516) 289-2520. 

PRINTED CIRCU IT BOARDS, your artwork . Quick deliv
ery. Reasonable . Atlas Circuits, Box 892, Lincolnton. NC 
28092. (704) 735-3943. 

SATELLITE TELEVISION ... HOWARD/COLEMAN boards 
to build your own receiver. For more information 
write ... ROBERT COLEMAN , Rt. 3 , Box 58-APE, Travelers 
Rest , S.C. 29690. 

CABLE TV CONVERTERS & EQUIPMENT. Plans and 
parts. Build or buy. For more information send $2.00: C 
& D ELECTRONICS INC:, P.O. Box 21, Jenison, Ml49428. 
FREE FLYER! IC's, resistors. capacitors, jacks, etc .. plus 
SSM music synthesizerjaudio IC 's, power amp modules, 
analog delay IC 's, computer books, and more. Also plans 
for analog delayjchorus unit! PGS Electronics, Route 25 , 
Box 304 Terre Haute, IN 47802. 

CABLE TV 
Buy Direct & Save 
SUPER SPECIALS 

.... I:El J 
40 CHANNEL 
CONVERTER 
S2995 

Advanced Solid State design and cir
cuitry allows you to receive mid & 
super band channels. Restores pro
gramming to Video Recorders. 

36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 

' 69•• 
JERROLD 400 ? 
THE ULTIMATE CABLE TV 
CONVERTER 
~ ·~~ 60 CHANNEL \M; INFRARED =·; ·- REMOTE ... CONTROL 

~ 512995 

Send SS for Complete Catalog 

DIRECT VIDEO SALES 
P.O. BOX 1329 

JEFFERSONVILLE. INDIANA 47130 

CALL 
1-812·282-41'88 

POLICE CODE UNSCRAMBLERS, Iets you hear the coded 
messages of Police, Fire and Medical chennels ; plus other 
scanner accessories , satisfaction guaranteed. ONE Inc., 
Rt. 7, Box 257-A, Hot Springs, AR 71901 . (501) 623-6027. 

I i 
Low ad rate. only 121 a word. Subscrip11on: $15/year 
& VISA . Money back guarantee . 407 S Washinglon. P 0. 

Titusville . FL 32781 . 269·3211 . 

FREE CATALOG. Large selection of electronic kits and 
parts. Chaney Electronics, Box 27038, Denver, Colorado 
80227. (303) 781-5750. 
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CABLE TV 
CONVERTERS & EQUIPMENT 

We have the largest selection of 
JERROLD and OAK cable converters and 
equipment_ Such as: Jerrold SB-3, Oak 
N12 and Jerrold 61 channel remote 
control converter with FULL features 
DRX3-DIC-1 05. Plus others. 

CABLE TV KITS 
Cable TV Kit (Jerrold gated pulse) 39.95. 

We also have a large selection of cable TV 
and kits including all partS. silk screen, PC 
board and complete instructions. 

Send for infonnative catalogue $2.00 

J & W ELECTRONICS, INC. 

P.O. BOX 61-K 

CUMBERLAND, Rl. 02864 

WHOLESALE: MATVJCATV/VCR equipment, Antennas. 
Audio , Cables, Adapters, Original and Replacement Car
tridges, Styli , Telephone Accessories. Radios, Cassette 
Recorders, Speakers. etc. Send letterhead for catalog . 212-
897-0509, D&WP, 68-12110th St ., Forest Hills, NY 11375. 

FREE Catalog of special function IC 's and quality com
ponents . Goldsmith Scientific, Box 318M , Commack, New 
York 11725. 

Worlds Most Remarkable Radar Jammer! 

~;.....-, C• 6 G 
- · -' - ct ~· . - . . 

-,!'>t<);,.'J ....... _. _.., -Causes speed radar guns and devices to read out your choice of 
either a percentage Of your true speed when in automatic mode 
(example: Your SJ)eed; 76 mph, auto mode set lor 75%, speed 
display~ .- 57 mph), or the speed that you dial in when in manual 

:;:;der~~~~~~ ~':~'kce~~~~<frjt"'= 
described in this literature is not legal lor use against police radar. 
and is not FCC approved. 
For complete ltterature and plan package, send $14.95 to: 

Philips Instrument DesiGn Co. Inc . 
8135 S.W. Nimbus, Suoding 1111 , Suile *114 C 
Beaverton, Oregon 97005 

SEND FOR FREE DISCOUNT CATALOG: electronic com
ponents, parts. HORIZON SALES, P.O. Box 646, Fra
mingham, MA 01701. (617) 875-4433. 

to.\.~\ MULTI-C~ANNEL 
"' MICROWAVE 
***************************** 
C~mplete Antenna Systems from '6995 

Full 800 Mhz Range 
Tune 1.9-2.7 Ghz 
Includes all 
ITFS Channels 

DEALERS WANTED 

COO's and Credit Card 
Orders call TOll FREE 

1-800-247-1151 

~ 
GALAXY 
ELECTRONICS 
6009 N. 61 Avenue 
Glendale, AZ 85301 
1-602-247-1151 

~ 
SILVER I 
STAR 

PRINTED CIRCUIT ARTWORK, DESIGN/LAYOUT. Qual] 
jty, professional. prompt. SOMMER CIRCUIT DESIGN 
P.O. B. 635, Wooster, OH 44691. (216) 263-69aO. 

DIGITAL TRAINERS AND POWERED BREADBOARDS .. . 
The most complete selection available ... at the lowest 
prices. For free catalog write , C-Systems, Box 2482, Ev
ergreen , CO 80439. 

PRINTED CIRCUIT BOARDS ... Projects this Issue. Also 
custom boards, your artwork or ours. Quality. CompetH 
live prices. Century Instruments, 400 Maxey Court, #4, 
¥ukon, Oklahoma 73099. (405) 354-0347. 

LOWEST POSSIBLE PRICES ANYWHERE! Computers 
Hardware-Software-Printers. Audio, Video, Car Stereo. 
ELECTRIFIED DISCOUNTERS, 996 Orange Ave ., West 
Haven, CT 06516. MC/VISA. (203) 937-0106. 

CABLE T.V. EQUIPMENT. Channel3 or 4 notch filter $20.00. 
Information $1 .00 . Goldcoast, P.O. Box 63j6025A, Mar
gate , FL 30363. (305) 752-9202. 

FREE! 1984 CATALOGUE. 1001 bargains. Speakers-parts
tubes-video cassettes-record changers-tape re
corders-kits. EVERYTHING IN ELECTRONICS. Write: 
McGEE RADIO & ELECTRONICS, 1901 McGee Street, 
Kansas City, MO 64108-1891. 
U-FIX-M Oak CATV converters-M-26 Buy one get one free 
19.95 . Cable Sales 3868 Trade Ctr. Dr. Ann Arbor Mich. 
48104 . C.O.D. or Certified Funds Other Converters 
Available . 

30 CHANNEL WIRED remote CATV converter kits. Com
plete with everything 39 .95 . Cable Sales 3868 Trade Ctr. 
Dr. Ann Arbor Ml 48104. C.O.D. or Certified Funds Other 
Cvtrs. Available (313) 971-7501 . 

LCD PEN WATCH , excellent for everyone. Special , 2 for 
$7.00. Calculator alarm wristwatch $14.00. Wireless tele
phones. Water purification system-plans $5.00. Guar
anteed , fantastic , unusual gift items available . Send $1.00 
for catalog . Next day.shipment . Visa/Master card . Star
burst Industries, 6354 Van Nuys Blvd., Suite 161, Van Nuys, 
CA 91401 . (213) 994-5671 . 

TV & RADIO TUBES, 59¢ each. Send for free catalog . Cor
nell , 4213 University, San Diego CA 92105. 

PRINTED CIRCUIT BOARDS. QUICK PROTOTYPES pro
duction, design, reflow solder. Sen'd print or description for 
quote to : KIT CIRCUITS, Box 235, Clawson , Ml48017. 

PCB 15¢ sq-in . FREE DRILLING. Quantity Discounts . In
ternational Enterprise , 6452 Hazel Circle , Simi-Valley, CA 
93063. 
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P'. Atari 2600. 2600a • lntellivision ~ 
• Atari 400. 800 computers • ColecoVision 
Each ot these c o rnprehens•ve EIB cour ~es contarns s•gnature 
charts. schemat•cs. tech n•cat data and compie te vtdeo tape 
•nshuchons! Virtually anyone tamrlar wrth baSIC etectron•c~ 

and the use ot a d•g•tal m eter can troubleshoot ar>d re pan the 
most complex d•grtal eqo..11prne nt and wtth the use o t the 
S•gnature Anatys•s Method mos t •epa•rs c an be c o m ple ted m 
1S m1nutes 01 tess! lmag•ne all Alan. lntelhvtslo n and C oleco
IJ•s•on par ts avatlable tra m o ne supplte l . Send 51 .00 to r parts 
hs ts and add•t•on at mlorma110n. relundabl~: w•th order 

ELECTRONICS WAREHOUSE CORP. 
1910 Cuney Island Ave .. Oepl CE-10. Bruo ~ IJn. N.Y. 11230 

. '- (212)375-2700 ~ 

CABLE TV CONVERTER PLANS $2.98. Write to Stevens, 
Dept. CE, PO Box 20286, Bowling Green, KY 42102-6286. 

FREE details' Build electronic combination lock, alarm, 
logic probe, more! Each under $20.00. Project dept., Stark 
Electronics, Box 11963, Edmonton, Alta., T5J 3L 1 

Record telephone conversations in your 
office or home. Connects between any 
cassette or tape recorder and your 
telephone or telephone LINE. Starts 
automatically when phone is answer_ed . 
Records both sides of phone conversatiOn. 
Stops recorder when phone is hung up. 
This device is not an answering service. 

Super Powerful 

Wireless Mic 
10 times more powerful than other mics. 
Transmits up to 1/~ mile to any FM r~dio 
Easy to assemble kit 15V battery (not rncl.) 
Call (305) 725-1000 or send $19.95+ $1.00 shipping per 
Item to USI Corp., P.O.Box CE-2052, Melboume,FL 32901. 
COD's accept. For catalog of transmitters.voice scramblers 
and other specialty items. enclose $2.00 to USI Corp. 

LEARN THE SECRETS OF YOUR COMPUTER- facts 
never before published for the public. "COMPUTEL," the 
complete SOURCE for every hobbyist and enthusiast 
everywhere. You can now do the things you've only heard 
about, right in the privacy of your own home. Indispens
able reference to phreaks and hackers. Learn how to re
ceive thousands of free programs, computer secrets, 
numbers, access codes. Published monthly. One year 
subscription $12.00. Sample copy $2.00. STARBURST 
INDUSTRIES OF AMERICA, P.O. Box 7719, Van Nuys, CA 
91409. 
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SATELLITE TELEVISION COMPLETE SYSTEMS: Free 
catalog. Cal!: (612) 780-4088. Write: Sunspur Sales, P.O. 
Box 32245 A-7, Fridley, MN 55432. 

MAGIC COMPUTER 
"INPUT/OUTPUT" MUGS 

When hot liquid is poured in, one 
message disappears and another takes its place 
on the computer screen. Fascinating to watch. Big 
10 oz. size. Fine quality white English porcelain, 
MUG "B"- "Computer Expert on/off dut):'' 

'895 ea. Plus $2 ea. for ship. & handling. 
Aa. residents add 5% sales tax. 

Visa or MasterCard accepted. Include card #. 
Expiration date and signature with order. 

Send for our free COMPUTERJIIANIA Catalog of 
other unique items for the computer buff. 

CaU loU-Free Mon.-Fri. 9am-6pm 
1-BOO·B·E·S-W-E-E-T •In Fia. (305) 687-9338 

\Weet quminc. 
15490 NW 7th Ave., CE014. N. Miami, Fl. 33169 

COMPUTER EQUIPMENT /PARTS 
SAVE 90% Build Your Own Minicomputer. Free Details. Di
gatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021. 

APPLE BUILDERS-Send stamp for our flyer of Apple 
parts. IC sets, ROM sets, component packages, Shu
gart-Apple modification kits, Apple 9-track tape drives 
etc. Electrovalue, P.O. Box 376-P, Morris Plains, NJ 07950. 

FREE DISCOUNT CATALOG OF SYSTEMS, PERIPHER
ALS AND SOFTWARE. Most major brands. Descriptions 
complete with options and accessories. Please indicate 
your specific interest and application. MICRO TREND INC. , 
2001 Kirby Drive, Suite #906, Houston, TX 77019. (713) 
520-0107. 

FREEl Computer supplies catalog-Low prices-Satis
faction guaranteed-DATA SYSTEMS, Box 99, Fern Park, 
Florida 32730. (305) 788-2145. 

48K computer U.S. $380.00 or hundreds Apple compati
ble software details U.S. $1.00 Reliant P.O. Box 33610. 
Sheungwan Hong Kong. 

USED COMPUTER terminals, printers, modems, cable~: 
surplus electronic parts. Specials: CRT's $20.00, Mor 
dems $20.00, Modems $35.00. Catalog $1.00. Rondur~ 
Company, "The Computer Room' CE, 2522 Butler Street; 
Dallas, TX 75235. (214) 630-4621. 

FREE 56-PAGE COMPUTER CATALOG crammed full of 
thousands of the best buys and lowest prices aroundl A.P. 
Computer Products, 8 Division St., Holtsville, NY 11742, 
(516) 698-8636. 

COVERS-Fabric, attractive quality custom fitted. All 
computing, stereo, ham, & video equipment. DecOtec, Box 
24449, Dayton, OH 45424 (513) 236-9923. 

COMPUTER DUST COVERS, ANTI-STATIC MATS, Ac
coustical cabinets. Com-Cov, 826 W. Laurel, Springfield , 
IL 62704. (217) 544-8824. 

COMPUTER SOFTWARE 

DISCOUNT SOFTWARE--Available for Apple, TRS:sol 
IBM/PC and Tl99/4 personal computers. Profesl 
sional applications for the dodor, dentist, attorney! 
school administrator, leather, contractor and gen~ 
eral office personnel. Catalog $1.00. Write fcir 
MONTHLY SPECIAL OFFERS! Creative Discount 
Software, 256 S. Robertson Blvd., Suite 2156, Bev· 
erly Hills, CA 90211. 
COMPUTER PAPER-SAVE$$$; Top quality. Low single 
carton prices. Free shipping via UPS. Call A-1, 405 Third, 
Long Beach, Ca., (800) 628-8736 or (213) 804-1270. 

FREE VIC-20 and COMMODORE 64 USERS GROUP 
MEMBERSHIP with software purchase. Why pay to be' 
long to a users group when you don't have to? Benefits: 
Newsletter, extensive club library, discounts, contests, 
questions hot-line and more! Free details-(803) 797-1533. 
Lords of Basic, P.O. Box 459, Dept. 102 Ladson, SC 29456. 

DISKETTE FORMAT CONVERSIONS/DOWNLOADING, 
from $500. Port-A-Soft, 423 #BOON, Orem, UT 84057. 801/ 
226-6704. 

VIC 20 40 COLUMN DISPLAY. On tape, 8.95: NOPE, 102 
Hickory Ct. , Portland, IN 47371. 

lMONEY BACK GUARANTEE. Easy to install circuit add~ 
l nterc0mjHold capability to phones for under $10. Plans 
i$5.00. Information SASE dB Enterprises. Box 8, Oradell 
NJ 07649. 

HORSE RACE SOFTWARE-TRS-80, C64 VIC20, CALL OR 
WRITE for free catalogue, Computer Research Tools, 725 
South Evanwood Ave., West Covina, Calif. 91790 (213) 962-
1688. 

VIC 20/ s64-WHOLESALE PRICES ON ALL PROD
UCTS! Send SASE: Omni Micronics, 404 Auburn Road, 
Waynesville, NC 28786. 

FREE CATALOG OF DISCOUNT SOFTWARE. Specify 
computer. The Floppy Disk, Box 5392C, North Hollywood 
CA 91616. 

TAX-HELP PROGRAM for ATARI, 1040, 1040A, 1040EZ. 
$7.95 cassette. Krause & Son, P.O. Box 624, Severna Park, 
MD21146. 

FREE AtarijCommodore-64fTI99-4A/Timexj VIC-20 pro
grams' Send Stamps. Dealers welcome . Lists, EZRA
EZRA, Box 5222-CF, San Diego, CA 92105. 

TI-99/4A owners. Send for free catalog of new and excit
ing, low cost software. D.E., Box 690, Hicksville, NY 11801. 

TIMEX/SINCLAIR 16K, Tl, VIC Owners. 5 fun programs for 
$1.00! Get Baseball, Etching-sketch, Blackjack, Dun
geon, Galactic patrol. Specify your computer. Friendly 
;computer, 634 Littlecrott, Upper-Darby, PA 19082. 

COMMODORE 64/VIC 20 Games/educational software. 
Over 400 titles! Write for FREE catalog ! American Periph
erals, 122 Bangor St., Lindenhurst, NY 11757. 

TS/1000, ZX/81 , T199/4A, VIC-20 Software. Send for FREE 
catalog: Midwest Software, 9922 Harwich, Crestwood, MO 
63126. 

COMMODORE 64/VIC-20 SOFTWARE. 40 column dis
play for VIC-20, Spread Sheet, Basic Compiler, and Ad
venture Generator. $15.00 each. Free complete list. 
Software Solutions, PO Box 542, Sylvania, OH 43560. 

SUPERIOR VIC-20 SOFTWARE! Educational programs 
and Adventure games. FREE program summaries with 
price list. Creative Workshop, P.O. Box 2725, Dept. 22 
Spring Valley, CA 92077. 

COMPUTER PUBLICATIONS 
"HOW to Debug BASIC Programs." $6 PP, MBG. TIS, Box 
921 , Dept. CE 12, Los Alamos, NM 87544. 

TIMEX SINCLAIR owners-get monthly news, t ips, pro
grams, projects to expand 1000f1500/ZX81 , $29 per year. 
Back issues available. SYNTAX, RD2 Box 457, Harvard, MA 
01451. 

BOOKS & MAGAZINES 

PUBLISHERS' OVERSTOCKS. BARGAIN BOOKS 2,000 
titles, all subjects! Free catalog: Hamilton 's, 98-85 Clap
board , Danbury, CT 06810. 

FBI I 
Gl!ILOI! 
Just let us know and we'll mail 
you a FREE Creative Comput
ing Catalog-16 pages filled 
with books, buyer's guides, 
magazines, and more! 

Th get your FREE catalog,' 
write to: Creative Computing 
Catalog, Dept NAlX 39 East 
Hanover Ave., Morris Plains, 
NJ 07950. 
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TIMEX/SINCLAIR 
KROK, STAR SEARCH, NOAH'S ARK, finest programs 
available. Machine Language action, graphics. SASE 
Brown Cottage, 5486 Bright Hawk, Columbia, MD 21045. 

5 TS{1000 PROGRAMS FOR $5. Send SASE for details: 
Programs 3763 W. Crocus, Phoenix, AZ 85023. 

"MUST-HAVE" I UTILITY SOFTWARE. Cassettes-relo
catable machine language. SASE for BROCHURE-SIR· 
IUS WARE, 6 Turning Mill Rd., Lexington, MA. 02173. 

TIMEX/ SINCLAIR VIC-20 Bible pack design build any pe
ripheral imaginable includes cassettes $39.95. Info. $6.00 
refundable . Jorge Sampson, Box 38663, Houston, TX 
77288. 

ARTIFICIAL INTELLIGENCE PROGRAM. Converse with 
ZX-81 JTS 1000. 16K. Cassette, $10. Dynabyte , Box 2021 
Michigan City, IN 46360. 

TS/1000-Great values on home/finance software. Free 
information: Ace Software, 2 E. Oak Ave., Moorestown, NJ 
08057. 

BIO-RHYTHMS PLOTTED. Know your critical days and 
your good days-30 day plots-cass. Tape $6.75 , listing 
$2.50 , both 16K and 2K included, LAKAR, 36 Western Ave. , 
Morristown, NJ 07960. 

MR. BARTENDER-lists over 200 drinks alphabetically 
'and by liquor, cass tape-$6.75,1isting $2.50, 16K, LAKAR, 
36 Western Ave ., Morristown, NJ 07960. 

TREE FORTH for the 2K+ Sinclair User-$49.95. Multi-· 
tasking forth for ZX81 and TS1000. Free information . 
Contact: Sottmagic Corp., 1213 West High Street, Bryan, 
Ohio , 43506. (419) 636-4531. 

C. B. EQUIPMENT 

CB MODIFICATIONS, conversions, books, plans, kits, re
pairs. Catalog $2. CBCI , Box 31500PE, Phoenix, AZ 85046. 
(602) 996-8700. 

CABLE T.V. 

CHANNEL 3-60db notch filter, 66 5MHz $32. Crosley, 
Dept. 607, Box 840, Champlain , NY 12919. 

PLANS AND KITS 
FREE KIT CATALOG contains tesl equipment. Phone (209) 
772-2076. DAGE SCIENTIFIC, Box 144, Valley Springs, CA 
95252. 

ROBOTICS-BOOKS-build your own robot. Write now for 
FREE catalog! Kohn Co.jCE11, Box 16265, Aiexandria , VA 
22302. 

MICROPROCESSOR CONTROLLED. Six voice poly
phonic synthesizer plans. $15.00. Syntron 1075V• Mill Rd.; 
Helena, Mt 59601. 

PROJECTION TV .. . CONVERT your TV to project 7 foot 
picture ... Results comparable to $2,500 projectors ... Total 
Cost less than $30.00 ... PLANS AND 8" LENS $19.95 ... 11-
lustrated information FREE. Macrocoma-CF, Washington 
Crossing , Pennsylvania 18977. Creditcard orders 24 Hours. 
(215) 736-3979. 

MAILING LISTS 
COMPUTER SHOW ATTENDEES N.Y. , N.J.: 15,000 
NAMES. $30/M. P/S labels. For info , (201) 297-2526. 

ALARMS 
BURGLAR-FIRE ALARMS for home, business, auto . In
stall yourself and save. Installation manual/catalog shows 
how. Shows latest equipment, accessories. Lowest prices. 
Send $1.00 (refundable). BURDEX SECURITY, Box 82802-
CEL, Lincoln , NE 68501. 

ALARMS: BURGLAR AND FIRE, high-tech security prod
ucts to protect your family and business . Name brands at 
discount prices. Free brochure . 45 page catalog $1.00(re
fundable) . Advanced Security, Box 156, Dept. 78 , Dekalb, 
IL60115. 

WANTED 
GOLD, electronic, circuit board scrap , silver, platinum, 
tantalum, mercury. Ores, metals assayed . Samples eval
uated. Wholesale Terminal , toll free 1-800-932-1010, (617) 
326-3442 in Mass. 

TUBES 
TUBES: "Oldies", Latest. Supplies, components, sche
matics. Catalog Free (stamp appreciated). Steinmetz , 7519-
PE Maplewood, Hammond, Ind. 46324. 

HUGE INVENTORY! Thousands of types. Wholesale 
prices. FREE CATALOG! ETCO Electronics, DEPT. 290, 
Plattsburgh, NY 12901. 
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PERSONALS 

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters, 
Ph.Ds. Free revealing details. Counseling, Box 317-EP2, 
Tustin, California 92680. 
SCANDINAVIAN SINGLES, ALL AGES, seek correspon
dence, sincere friendships. Details: (send stamp) . Scan
naclub CE, Box 4, Pittsbord , NY 14534. 

INSTRUCTION 

UNIVERSITY DEGREES BY SPECIAL EVALUATION of 
existing credits and Job Experience. Fast, inexpen
sive. Call (614) 863-1791. Or write: EVALUATION, Box 
13151-A2, Columbus, Ohio 43213. 
REPAIR ELECTRONIC ORGANS-Revised home study 
course covers all current makes and models. Free book
let. Niles Bryant School, P.O. Box 20153, Sacramento, CA 
95820. 

F.C.C. COMMERCIAL RADIOTELEPHONE LICENSE. 
Home Study. Fast, Inexpensive! Free details. COM
MAND, D-100 Box 2223, San Francisco 94126. 

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters, 
Ph.D.s ... Free revealing details. Counseling, Box 317-
PE2, Tustin, California 92680. 
LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing de
tails, strange catalog free! Autosuggestion , Box 24-ZD, 
Olympia , Washington 98507. 

FOR INVENTORS 

INVENTORS• IDEAS HAVE VALUE! 

Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by American Industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value. Call or write without delay for your free infor
mation package. 

AMERICAN INVENTORS CORPORATION 
82 Broad St., Dept. CE 
Westfield, MA01086 

413-568-3753 

A fee Based Marketing Company 
Offices Coast to Coast 

INVENTIONS, IDEAS, NEW PRODUCTS WANTED! Indus
try presentation/national exposition . Call free 1-800-528-
6050-Arizona, 1-800-352-0458. X831 . 

PATENT AND DEVELOP your invention. FREE PATENT 
INFORMATION. Richard L. Miller, P.E., 3612-E, Wool
worth Building, New York, NY 10007, (212) 267-5252. 

WANTED! Microcomputer Products, Peripherals, Soft
ware. We manufacture, market, finance your designs. Large 
royalties. Write for Free confidential information kit. CO
GENT TECHNOLOGIES, 1 Pennsylvania Plaza, Suite 100, 
N.Y. , NY 10119. (212) 408-1770. 

BUSINESS OPPORTUNITIES 
MECHANICALLY INCLINED individuals desiring owner
ship of Small Electronics Manufacturing Business-with
out investment. Write: BUSINESSES, 92-K11 Brighton 11th, 
Brooklyn, New York 11235. 

ERASE DEBTS with little-known law-create wealth!! De
tails FREE-Wealth Kit , No. EE1 , Billings, NY 12510. 

:oNE MAN CRT FACTORY. T.V.'s, Business machines) 
l!-1onitots, Scopes. vgT's. $3.00 rebuilding nets $100-$500 
i!lach tube. Higher.profits overseas. New fused. FACTORvi 
~1909 Louise, Crystal Lake,IL 60014. (815) 459-0666. ' 

BORROW $300-$30,000 INTEREST FREE! Keep indefi
nitely! Free Details. Write: American , 1601 Main, Plain
field, Indiana 46168. 

LCD WATCH $2.50, Penwatch $2.00, catalogue $1.00. Re
liant Engineering Company, P.O. Box 33610, Sheungwan , 
Hong Kong. 

MOONLIGHT WITH YOUR MICRO! Handbook describes 
25 proven money-making ideas! $5 , Microbucks, PO Box 
B, Southfields, NY 10975. 

BUMPER STICKER PRINTING DEVICE. Cheap, simple, 
portable. Free details. Bumper, POB 22791 (PE) , Tampa, 
FL33622. 

SMALL COMPUTER BUSINESSES ... Over 100 you can 
start anywhere-anytime. Unique 40 pg . catalogue-$1. 
C.B.I.E.L. , P.O. Box 4759, Santa Barbara , CA 93103. 

ACQUIRE WEALTH! Borrow $30,000 interest free! Keep 
indefinitely. Erase debts with little-known law! Free de
tails: Financial Technologies, Box 40434CZ, Fayetteville , 
N.C. 28309. 

PICTURE TUBE REBUILDING EQUIPMENT -new and 
used. ATOLL TELEVISION, 64251rving Park, Chicago , Il
linois 60634, (312) 545-6667. 

"PROFESSIONAL" GIANT SCREEN PROJECTION TV . 
"Don 't be fooled by cheap imitations! " ... "Build and sell the 
best with lenses and screens utilized by Sony, Zenith , Pi
oneer, and Magnavox!" . .. Simple Construction! ... Unlim
ited profits!. .. lllustrated dealers information and complete 
parts catalog $2.00 ... Money back guarantee! ... POLl-VI
SION, 187-C Cypress St., Throop , PA 18512. 

$360 WEEKLY /UP, mailing circulars! No quotas. Sincerely 
interested , rush reply envelope: Marketing International , 
Box 0197-E2, San Diego, CA 92115. 

BORROW $30,000 without interest! All eligible . Repay 
anytime. Free details' lnfohouse-CE, 808 Post , San 
Francisco, CA 94109. 

PROJECTION TV ... MAKE $$$ 's assembling Projectors .. 
Easy ... Results comparable to $2 ,500 projectors. Your to
tal cost less than $20.00. PLANS, 8" LENS & Dealers in-
formation $17.50 Illustrated information FREE 
Macrocoma-CFX. Washington Crossing , Pennsy.lvania 
18977. Creditcard orders 24 Hours (215) 736-2880. 

MAILORDER OPPORTUNITY! Start profitable home busi
ness without experience or capital . Information free. Mail 
Order Associates, Inc., Dept. 591, Montvale, NJ 07645. 

EMPLOYMENT OPPORTUNITIES 

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN
ITIES. Report on jobs now open. Details FREE. Aviation 
Employment Information Service, Box 240E, Northport, 
New York 11768. 

JOBS OVERSEAS • Big money fast. $20 ,000 to $50,000 
plus per year. Call1-216-453-3000, ext. 4603. 

GOVERNMENT JOBS-Thousands of vacancies must be 
filled immediately. $17,634 to $50 ,112. Call716-842-6000, 
Ext3900. 

OVERSEAS Positions. Hundreds of top paying positions 
available. TAX free incomes. Attractive benefits. Oppor
tunities for all occupations, skilled trades, professionals, 
management, technicians etc . Free details. Overseas 
Employment Services, Dept . CE, P.O. Box 460, Town of 
Mount Royal , Quebec , Canada H3P3C7. 

ELECTRONIC TECHNICIANS: Journeymen to $40,000+. 
Apprentices to $32,000. Report on opportunities 
throughout U.S. O&M, 879, Shingle Springs, CA 95682. 

COMPUTER REPAIR 

COMPUTER REPAIRS..,..-SIX MONTH WARRANTY. Ourl 
~lghly qualified technicians will diagnose and repair all ' 
p1akes of computers and peripherals including OSI, Os,, 
borne , Apple, Diablo, Hazeltine, andTelevideo. ComputerJ 
'Development Systems Inc., 18 Matthews St., Terryville.
:con'n. 06786. (203) 583-5993. 

RUBBER STAMPS 
RUBBER STAMPS, BUSINESS CARDS. Free catalog 1-
800-851-4945, Jackson 's, E-100, Brownsville Rd. , Mt. 
Vernon , Ill. 62864. 

GAMES 

ATTENTION-VIC-20 SOFTWARE! Write for a free cata
log! ORA, (P.O.) Box.2149, Providence , Rl 02905. 

MISCELLANEOUS 

LASER DISPLAYS. Worldwide sources reveal 2-3D ef
fects, equipment. RENAISSANCE! Box 687, Mercer Is
land, WA 98040. (206) 232-6256. 

RETAIL ROSTER 

CONNECTICUT 

C&E DISTRIBUTING-Edgewood Drive , Jewett City 06351 
(203) 423-0657. Retail outlet and wholesaling for dealers. 
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DISCOUNT 
COMPUTER 
EQUIPMENT 

LOWEST PRICES on Printers, 
Disk Drives, Software, and 
Other Computer Equipment! 
EPSON, Star Micronics Okidata, 
Tandon, TEAC & Many Others. 
Call toll-free for a FREE catalog: 

800-331-3896 
In Oklahoma Call 918/ 825-4844 

SAVE90% 
IBMachine with a 40% plus in 

performance-8086 based 
system with 128KB memory 
two RS232 Ports plus a 
Centronics Port for 
-$235 Upgradable! 

CPMachine-4MHz Z80A based 
64KB memory, two RS232 
Ports for- $120.00 

110 

16/ 32 bit commercial workhorse 
a 68000 based, 128KB memory 
three RS232 Ports for 
- $265 Expandable! 

Floppy Interface $60, 25 x 80 
CRTs $200, Software, Boards 
ROMs, Parts and MORE! 

FREE CATALOG 
DIGATEK CORPORATION 
SUITE7 
2723 West Butler Drive 
Phoenix AZ 85021 
Why waste money on a Commodore, 
Atari, Tl, etc. when a system with a 
future costs less? 

CIRCLE NO. 105 ON FREE INFORMATION CARD 

RATE: Ads are" by 3". 1 insertion: $935.00. 6 insertions: $900.00 ea. 12 insertions, $865.00 ea. Closing 
date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, Computers & Electronics, 
1 Park Ave., N.Y., N.Y. 10016. Direct inquiries to (212) 725-4215. 

PROGRAMMER 

• contains some leo
: jures as compe"ti tors' 

!'>ut cost less than 
one hqlf t heir price 

• erases up to 9 chips 
• 6 mWf.cm2 on chips 

• ~JPe~~;u~re ~~e~;;r': 
• long liofe UV tube 

~ PROGRAMS & COP IES: 2516,2532, 2716, 2732, 2732A. 

• 4K INTERNAL RAM RUFFER STORAGE CAPACITY. 

• NO PERSONALITY MODULE REQUIRED. 

• POWER C AN BE R EMOVED FROM :zlr} SOCKET WHEN 
LOADING EPROMs. 

• BINARY ADDRESS AND DATA DISPt)A Y. 
• INDF.PENOENT UNIT - VERIFIES, PljWCRAMS, INPUTS 

DATA FROM AINARY KEYBOARD, :LOADS DATA FROM 
EPROM TO RAM, AND CHANGES Af-JY BIT OF OAT A. 

• FULL 90-DA Y GUARANTEE ON All PRODUCTS FOR 
ANY [)FFECTS IN MATER IALS AND WORKMANSHIP. 

ANGO ~\~.",;,;',7~11;'5 roRP. 2]2-685- 6336 
HARRISON, NJ 07029 Tq<.: 421531 ARTIST! 

MAIL ORDERS: PLEASE ADD $3.00 HANJOUNG CHARGE 
NEW JERSEY RESIDENTS: PLEASE ADD 6% SALES TAX 

CIRCLE NO. 106 ON FREE INFORMATION CAAO 

GET THE MOSt FROM 
YOUR VIC·2~/~64 
CASSETTE INTERFACE 

• USE AN'i STANDARD CASSETTE 
RECO RDER 

• CONNECTS TO THE CASSETTE 
PORT 

. CONTROLS rnE CASSEITE MOTOR 
" NEEDS NO B.A.TTERJES 
. COPf FROM RECORDER TO 

RECORDER 
· THIS IS THE BEST ONE FOR LESS SSS 
• ONLY S34 Q5 FOSTPAID ADD 52 :0 

FOR SHIPPING OOT"SIDE US 
CANADA MEXICO 

THE M ODEM INTERFACE 

• CONNECTS TO THE USER I 0 PORT 
• NEEDS NO BAITERIES SOLDEI~!NG 

• CONNECTS ANY ST .A.NDARD 
MODEM 

. USE MODEM AUTODIAL .1\NSWER 
FEAnJRES 

· COMES WITH A FREE 1YPE IN 
BASIC f ERM INAL PR(X,;RAM 

· ONLY S24QS POSTPAID ADD S250 
FO R SHIPPING OUTS!OE US 
CANADA M EXICO 

CHARGE OR COD ORD'RS CALL 

1·800·227~3800 
ASK FOR OPERATOR 22'5 

BYTESIZ£ s'iJ..J!r~ ~~o:~~PTCJ 
MICRO TECHNOLOGY (206j 236-BYTE 

CALL OR WRITE FOR DEALER INFORMATION 

CALLUs 
for all~·-

CIRCLE NO. 102 ON FREE INFORMAtiON CARD 

$~~95 

~~~~~· 
1..::.:.. 

I 

got a 

CoMMODORE 64 
OR 

TIMEX SINCLAIR 
COMPUTER ? 

GET STARTED WITH ~ 
BOSS DISCOUNT a.(/ 

SOFTWARE 

GAMES, BUSINESS, EDUCATION, TUTORIAL 

El 

WRITE FOR 
FREE 

CATALOG 

EULYN ENTERPRISES 
4N 650 RIDGEWOOD 

BENSENVILLE, IL., 60106 

(312) 543-4225 

CIRCLE NO. 116 ON FREE CARD 
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51/4-lnch DISKETTES 
• Single or double sided , all double 

density (SSDD, DSDD) . 
• Soft sector , reinforced hub. 

CASSETTES 
• Error-free computer grade. 

C- 10 
C-20 
C-60 
C-90 

7.50 
9.00 

11.00 
15.00 

UPS SHIPPING INCLUDED 
In Continental USA 

CA Customers add taxeo 

MICROSETTE CO. 
475 Ellis St., Mtn. View, 

CA 94043 (415) 968-1604 

Put 64K CP/M 2.2 
in JOUI' TRS-80 
Model Ill. 

Our plug-in Shuffle
board 111 comes with 16K 
and g ives you the ful l 
power of 64K CP/M 2.2, 
the indust ry standard 
o perati ng system. 

Tap into over 2.000 off-the-shelf business programs 
;uch as dBASE II, SuperCalc. WordStar. etc. 

READ/WRIT E and RUN software from Osborne. 
Xerox, Superbrain, Kaypro II. HP 125 and Te leVideo. 
You can even READ/WRITE IBM PC software for 
CP/M 86. 

Simple to insta ll. Shu ffl eboard Ill plugs into two 
ex isting sockets inside your Model Ill. No permanent 
modi f ications, no cut traces, no so lderi ng. You' ll be 
up and running in mi nutes. For only S299. Includes 
MBASIC Interpreter, a software man ual and a first 
class user's manual. Comi ng soon : an 80 x 24 
Video Board and a Floppy Disk Controller. 

See the Shuffl eboard at your local computer 
store or order di rectly from us. Credit card orders 
shipped directly from stock. Sorry, no coo·s. Free 12 
page brochure. Call (415) 786-9685 G ~ 
mlmczmor 9 ~~ 
llilil/mczrchant 

242 19 Clawi1er Rd. Hayward, CA. 94545 

CIRCLE NO. 1200N FREE INFORMATION CARD 

February1984 

TRS-80 
COMPUTER 

DISCOUNTS 
• Factory Direct 
• Best Prices Anywhere 
• No Out-of-State Taxes 
• 100% Radio Shack Warranty 
• Free Price List 
• Authorized TRS-80 

SCOTT TASSO 
ASSOCIATES 

175 North Delsea Drive 
Vineland, N .J. 08360 

800-257-0426 

NJ 609-691-7100 

CIRCLE NO. 134 ON FREE INFORMATION CARD 

Ideal for audio amps, CRT 
monitors and computers 
w here low hum is re
quired . 

ln cl u~es mounting w ash
er w ith cente r hole for 
screw. 

A w ide selection of toroidal pow er transformers for 
117V-60Hz available from stock. Included are trans
formers in sizes below with dual secondaries 2 x 
8.5V or 2 x 15V or 2 x 18V, your choice. !Rated 
current = Power / 2 x Volts) 

'ower Size Netwt. Price Price ea. 
OD x H lb•. 1 2-4 

20VA 2.4" X 1.2" .7 $24.30 $20.40 
40VA 2.8" X 1.3" 1.1 $26.10 $22.00 
70VA 3.2" X 1.4" 1.5 $27. 90 $24.20 

100VA 3.7" X 1.4" 2.2 $30.00 $25.70 
150VA 3.7" X 1.8" 2.9 $34.50 $29.30 

Call to place order, or write for complete listing of US 
made off -the-shelf toroidal power transformers in sizes 
20VA-IY:IJVA. 
We custom make toroids 20VA-3, BaJVA 

With simple circuits using low cost parts and our 
program supplied on cassette tape, we'll show 
you how to use your COMMODORE VIC-20 for: 
• Digital Thermometers • Digital Clock 
• Burglar Alarm • 2 Zone, Time Controlled 
• Fire Alarm - 2 Zone, Time Controlled 
• Dusk to Dawn Lighting with Photo Cell 
• Furnace and Air Cond. , Clock and Thermostat 
• Clock Controlled Appliance Switches 

Simple program variations in basic can operate 
lights, motors, furnaces, machines, heat pumps, 
radios, sound systems, test equipment, swim* 
ming pools, garden watering, and more. 

Your video screen will display simultaneously: 
• Two Digital Temperatures • Digital Time • Two 
Analog Inputs • Five Input Ports Status • Eight 
Output Ports Status. 
GET A LOW COST EDUCATION IN COMPUTER CONTROL. 
ORDER YOUR CASSETIE AND INSTRUCTION BOOK NOWI 
$39.90 PRICE INCLUDES POSTAGE. 

Terms: MASTER CARDNISA 

ATIEN110N APPLE 
LOVERS 

100% APPLE COMPATIBLE 
DISK DRIVE 
DUAL DISK CONTROLLER 
Z-80BOARD 
80 COLUMN BOARD 

$199. 
$ 49. 
$ 85. 
$159. 

MONITORS 

ZENITH ZVM 121 
12" Green Screen $ 89. 

AMDEK COLOR I+ 
13" Color $289. 

FREE BROCHURE 

!!CALL US FOR 
LOWEST PRICES ON 

OTHER ACCESSORIES!! 
XICOM COMPUTER PRODUCTS 
414 B. West Fifth Sreet 
Naperville, Illinois 60566 
(312) 961-1616 MC, Visa 

CIRCLE NO. 131 ON FREE INFOliMATION CARD 

ICs PROMPT DELIVERY!! 
SAME DAY SHIPPING (USUALLY) 

DYNAMIC RAM 
64K 
64K 
64K 
16K 

200 ns $ 5.97 
6.09 
6.95 
1.56 

27128 
2764 
2732 
2716 
2532 

150 ns 
120 ns 
200 ns 

EPROM 
300 ns 
250 ns 
450 ns 
450 ns 
450 ns 

STATIC RAM 
6264P-15 150 ns 
6116P-3 150 ns 

$19.20 
5.99 
4.25 
3.60 
4.75 

$38.00 
5.62 

Mas terCard VISA or UPS CASH COD 
Factory New, Prime Parts .JJPc.o 

MICROPROCESSORS UNLIMITED 
~~g~ss~~h ;:4°~~a Ave (918) 267-4961 

CIRCLE 108 ON FREE INFORMATION 

From the leading supplier of Computer Cassettes, 
new , longer length C· 12's (6 minutes per side) provide 
the utra few teet needed fN some 16K programs. 

0 =~~~l,::~ ~~~:~ :~;·~~ !!~:!a;!!~pe. 
0 Error Free • Money back guarantee. 

~m~~~Him~ ~~!~E~~~'j,~~E CADDY, ~ 13 rx/' CA~ETT_ES PU_RCHASED 

SHIPPING/HANDLING $3.50 
NOTE . Outsule 48Coniiii . SIJIISSft 1pplng 
S350PlUS$ 1 per u ddy. per do rentfl· 
senu ptr dore11bo•u 
lfiCOIII.U .S. s.h ipmtiiiS i rtbyUPS 

lllllts:> Pi n:tt Postrequutld 
Calltom oa ,nldeiiiS acki SIItslU 
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1983 TAX 
RETURN HELPER 

Fast and easy 
income tax preparation. 

Forrn 1040 anti Schedu les A.B.C.D.E 

Enter and rnodlfy data on a screen copy 
of the fo rm 

Works lcke a spreadsheet · all the l1nes 
affected by a change are cnstantly up
dated . 

• Fo rm 1040 and Schedule A ar e 
automat ccally corelated 

Pnce cs tax deductible. 
Casse\le. VIC 20 i16K RAM) or C64 $23 

TIMEX 1000 (16K RAM) $14 
TIMEX 2068 $18 

Drsc. V IC 20 (16K RAMI o r C64 $33 
rAdd $1.50 S & H i Check. MO or c redrl card 

KSOFT CO. 
845 WELLNER RD. r=1 

NAPERVILLE. IL 60540 11:1)1 
(312) 961 · 1250 

Dealer inqurnes welcome 

TRI!.OEINS ACCEPTEO 
J K 55 8K510 161<$20 

VK: ~0 IS~ TRAOEMMIK 
Of COo,IMOOORE ELECTRONICS LIMITED 

ATARI 400AN0800AAE TR.O.OEMARKS 
OfATARIJNC 

512-441-3202 PO BOX 43006 Austin, Tx. 78745-0001 

El 
CIRCLE NO. 99 ON FREE INFORMATION CARD 

"APPLy YOUR MICRO TO ANALOG 
SIGNAL PROCESSING & CONTROL 

Connects to 1J processor buss of most ZBO 8 6502 
computers mcludmg T•me)(. TRS-80. Apple. CBM 64 
Our pm rearrangement feature eases mtertacmg 

FAST: 200.000 samples per sec w1th Z80A 

EASY TO PROGRAM: One PEEK chooses the chan· 
nAI. starts convers1on & gets data. Routmes prov1ded 

SOFTWARE AVAILABLE: FFT m Z80. 256 pomts m 
one second. storage scope lor T1rnex 

LOW COST: Assembled & tested S t 9 5 Cable S 1 5 
Please call or wnte le-r free catalog. 

( ~* omputer(~ntmuum 
301 Stxteenth Avenue 
San Franctsco, CA 94118 (415) 752-6294 
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$19.5. ea. :::17!~:: $2 70_ ea 

Oty 20 (745) - Oty 20 

5'1, SSOD-96TPI (746) 
5'1<"" DSOD-96TPI (747) 

(Specify soft. 10 or 16 sector.) 
e·· SSSD (740) 
8' SSDD (74 1) 
e· DSDD (743) 

(Specify soft or 32 sector.) 

$2.89 ea 
$3.95 ea 

$2.07 ea. 
$2.54 ea. 
$3.30 ea 

Save even more on quantity orders! 
Mmtmum Order: 20 diskettes. Add $3.00 sh1ppmg 
per 200 d1skettes. C.O.D. charge $1 .65 add1t1onal 

Visa • Mastercard • Checks 
For fast service. call 
DISK WORLD! 

Nationwide: 1-80Q-621-6827 
In Illinois: 312-944-2788 

Su1te 4806 • 30 East Huron Street • Ch1cago. IllinOIS 60611 

Authorized 01str~butor .... 
Information Processmg Products ~ 

RINTER STAND 
or DESK 

FAN 
CONTROL 
Controls Speed Of 
AC MOTORS! 

$388 3 for $10.00 

Call Toll-Free 
1-800-328-DISC for prices and infor
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 
All orders shipped from stock. within 24 
hours. Call toll FREE 

N-( 

North Hills Corporation 
3~64 Rolling Vrew D r. 

W hile Bear Lake, MN 5 5110 
1·800-328·DISC 

MN Call Collect 1·612-770·0485 

CO~PU~zR 
f"URrli~UR~ 

Veneer $8995 Each 
Complataly Finished - Ready for Usa 

Excellent for Student, Home or Office 
Send name and address with check or money 
order for $89.95 per unit. Specify model no. Add 
$15.00 for castors. Include $10.95 for prompt 
shipping. Mail to: C.F.M. 

P.O. Box 520652 • Sa~ lake City, UT 84152 
MONEY BACK GUARANTEE 

A Division of 
Timeless Computer Furniture Manufacturers 

VIC-20 INTERFACING BLUE BOOK 
Did you know that your VIC can be used to 

cont rol a 99¢ toy motor so effect ively that it 
runs like a precision machine? Or t ha t you can 
bui ld an accurate digital thermometer using 
the VIC and four pa~t osting less than $5? 

These and othe 28 interfacing projects 
selected for usefulne . ease of construct ion 
and low cost are detailed in the VIC-20 Inter
facing Blue Book. a veritable gold mine o f prac
tical information on how to bui ld a variety of in
terfaces for your computer. 

Projects include: Connecting VIC to your 
stereo: Pickproof digital lbck; Capacitance 
meter: Liquid level sensor; Telephone dialer: 
Voice output; 8K/16K RAMIROM e xpansion: 
128K RAM expansion: S·bit precis ion 0 /A; 8-bit 
AID converter; MX-80 interface and more. 

W~itten by a college professor in a fr iendly 
and 1n format1ve style, the Blue Book gives you 
t.heory of oper~t ion, schemat ics, program 
listings. parts 11st, construction hints and 
sources of materials for each one of the 30 pro
jects. 

If you want to get the most ou t of your VIC 
this book is a must. Cost is $14.95 (less 

a: per project!). Price includes postage 

*2500 ~ac!'l olus ;)2 . 0 0 Rh i oping 

'I'he General Jno;trument ALLOPHONi:. s pe e ch 

processor i:;; a sine;le chip LSI device th.qt_ 

oynthesi zes continuous speech of un l imited 

vocabu l ary . Not t o be confused with limiteti 

(s t ored ) vocabulary speech chins like the 

..;P0?56- 0 17 . Docum~:~ntation inc l ud e s nrog ram 

list i ngs , interfacinl!; , e t c ., fo r u r.e Hi th 

.l. pple , VI 1: - 20 , Commnrl ore 64 and 'I'RS-130 . r,Iso 

P.:en e r al i nfo for use with othe r Rystems !! 

"* ?A1l'i'TAL KT 'r .; ALSO AVA ll,ABL.-,* 

Inc luti e s 8 !!1 P, p~: boa r1 , h-"' r •l t') 

fi nd c omnonentr. , doc umenta ti o n , 

(.;ommodo r e 64 .340 . Ao!'Jle $4 ~' . 

''llC- t O .340, Til ..-> - HO (l +l ii) $40 . 

nlus s -~ . 00 s hi npi nf'. 

St::N I. :-:H~;cK or 1-1.0 . to : 

3IL!I;ON 3CH;N"::: , lN ": . 

~ 4710 WellinP:tr)n fHv•l. ~ 
~t.lexanrl r·La , La , 7150'~ 
:all 
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MODULES FOR 

Tl M EX-Sinclair 
NEW MD-2 DIRECT CONNECT 

MODEM 
with New SMART, Menu Driven, 

SOFTWARE Included FREE 

$119_9~ Kit 

$149Y~W&T 

• Send & Receive Programs by Phone 
• Copy Information Into Memory, Print It, Review 
ft. Save It On Tape. Send Text From Memory. 

• Use Timex 2040 Printer o r Any RS-232 Printer. 
• AS-232 Printer Port Provided. 

• No Extra Memory Required. But With 64K 
Memory You Can Store Up To 60 Full Screens 

RS-232 Printer Interface $59.95 Kit $69 _95 Ass. 
BB-1 Control Mo dule. 8 Relays. 8 TTL Inputs $69.9~ 

UM-64 64K Memory 
Battery BaCkup, Prom/ Rom Socket. Reset Sw_ Plus · 
Exclusive Feature. Copy the T imex Rom into the 0-SK 
Area of Ram, flip a Sw. & operate out o f RAM. 
MODIFY it to suit your needs. Add new commands. 

$119.9~ Kit $129.95 Assembled 

Gorilla/ Banana Printer Discounted to only $239.% 
See ··Leading Edge" Ad in this magazine 

BYTE-BACK CO. At. 3 Box 147 Brodie Rd .. 
Leesville. S.C. 29070 Ck. COO VISA M/C AM EXP 

Ph. 803~532~5812 Add $4.95 shipping to all orders 
10 day money back guarantee plus 90-day warranty 

CIRCLE N0.114 ON FREE INFORMATION CARD 

It's simple •• 
ALL & SAVE MONEY 

MONITORS • 

CALL FOR BE 

Fnl~~~~ Jftt-t 

t .l!ii:IL"' :~~ 

MICRO MANAGEMENT SYSTEMS 
TELEMARKET D_EPT. # 12 

2803 THOMASVILLE RD. EAST 
CAIRO , GEORGIA 31728 

GA. & INFO 912-377-7120 

107 ON FAE'E' INFORMATION CARD 

WE SELL 
TIME! 

TIME FOR DECISIONS. TIME 
FOR LEISURE. YOUR TIME. 
ISA's software gives it back to 
you. 

SUPER<!'> DATABASE- $199.00 

• EASY! FAST' 
• General purpose business program DBMS 

ManageMint'"> - $395.00 & up. 
• PERT / CPM project control system 

(Both menu driven for IBM PC. CPM & all 
TRS-80) 

INSTITUTE FOR SCIENTIFIC ANALYSIS 
P.O. BOX 7186, DEPT. C-1 
WILMINGTON, DE.19803 

(215) 358-3735 I orders only (800) 441-7860 
M.C. & VISA accepted. 

CL£.110. 117 ON FREE INFORMATION CA 

Now we can make~ computer 
sing as well as talk ;Tcii only $219. 

Microvox. 
MICROVOX •s a complelely sell co111amed proless•onal 
vo•ce quality texl-lo-speech synlhes11er MICROVOX 
may be eas•ly tnlertaced 10 any compuler modem 
RS-232C senal or parallel outpul dev•ce 
• 6502 Mtcroorocessor based lext-lo-speech algonlhm 
• SC-01A phoneme based speech synlhes:zer 
• 64 cryslal conlrolled mflect•on levels 
• 3000 characler buHer 
• RS-232C and parallel pM mtertaces 
• On board power supply 
• Mustc and sound eHects capabtl •ty 

MVIn Microvox Assembled & Tested 
MV02 Microvox. complete kit 

$299.00 
S£19 .00 

IZ 

• 
To Order: Call Toll Free 
1-800·645-34 79 
InN Y 1-516-374-6793 
MICROMINT. INC. 
561 Willow Avenue 
Cedarhursl NY 11516 

Floppy Discs 
CALL NOW- TOLL FREE 

1-800-328-DISC 
Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 

All orders shipped from stock, 
within 24 hours. Call toll FREE. 

~N{ 
-...... 

North Hills Corporation 
3564 Roll1ng V1ew Dr . 

W h11e Beor Loke, MN 55 11 0 
1-800-328-DISC 

MN Call Collect 1-612-770-0485 

Best Prices On 
TRS-80 Computers 
Our 6th year of discounts 

Ed or Joe McManus 
Fgt. Prepaid. Save Tax. 

Tol l Free 800-231-3680 
Marymac Industries, Inc. 
22511 Katy Fwy., Katy 

(Houston) Tx 77450 
1-713-392-0747 
Telex 774132 

See us in the Wall Streel 

_ LEO ELECTRONICS, INC. 
8921 S. Sepulveda # 208 

Los Angeles, CA. 90045 
(213) 641-3101 (BOO) 421-2418 

TLX: 664-688 Interline lSA 

PRICE! 
QUALITY! 

4116 (150nsl 
4116 (200ns) 
4164 (150ns) 
4164 (200ns) 
6116P-3 

1.35 ) 
1.25 I 
4.95 I 
4.75 ) 
4.40 

EPROMS 

3.00 
3.20 

SERVICE! 

16K UPGRADE 

64K UPGRADE 

f/oJuv.r·· SC-01 A 
SPEECH SYNTHESIZER 

- --
YoAa.r-8 

--------
-~~~ !""PI!!'~~ 

$42Each 
($32 in 
hundreds) 

Order in Ones or Thousands 
The SC-OlA Speech Synthesizer is a completely 
sell-contained solid state device. This single chip 
phonetically synthesizes continuous speech of 
unlimited vocabulary 
Computer interlaces and text-to-speech algorithms 
also available lor product development 
Micromini is the largest U.S. distributor of the 
SC-OlA . Call us lor a price quote 

Call1-800-645-3479, inN. Y. 1-516-374-6793 
MICRO MINT INC. 
561 Wtllow Avenue 
Cedarhurst. NY 11516 

Add $2.00 for 
sh1ppmg & handltng 

U3 
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STAND UP! 
BE COUNTEDI 
Let the world know what YOU think
get the answers to YOUR problems! 
Write to us now, and take your pick: 

D C-64 Newsletter 
D Tl-99 Newsletter 
D 1 000/ZX Newsletter 
D CoCo/100 Newsletter 

Send $1 0 check for one (1) year to: 
VOX POP, Box U160, Lewes, DE 19958 

Your Micro Has Mucho Power! Use It! 
IF YOU DON1 DO IT, YOU'U LOSE 1TI 

FoR v1c 2o'• ANo 

COMMODORE 64'• 

nc n .. 
l6K '.'! : • 
c 64 

Prices l is ted are for cassette, 
Add SS. OO for disk versio n . 

NORTHLAND ACCOUNTING, INC. 

.... 
)>o 

>< 
)>o 

0 

.... 
)>o 

>< 
600-S $econd A.-e 

Jwo Harbo". MN 55616 

12181 83• · 5012 =~ 
TAX AI D TAX AID 

Give us a chance to save 
you the largest amount 
possible on ... 
~BS-80 PBODUC~S 

Get your Best Price 
~hen_c_;. •;..o.-----.,. 

We carry these and many other hard to find 
items 

SINGLE and DUAL DISK DRIVES FOR C641VIC 
IN STOCK 

: single . 
:dual . 

.399.95 
' .699.95 

~ 80 Col. Thermal Printer 
\\',~ ~ Commodore64-VIC ..... $199.95 
C - Extra Paper ...... $10.95/2 Rolls 

BOCol. Gorilla Printer -
Commodore 64-VIC . •. .. $299.95 
TIMEX 1000. 1500. .. $294.95 · 
Extra Paper $39.95/Case 

To Order: Include $6.95 Shipping in the U.S.A. 
Fore1gn customers call or write for shipping 
charges. VISA and Mastercard accepted. Include 
exp. date. We carry a complete line of Commo
dore/TIMEX items. Write for our free brochure 
Fore1gn, include $2.00 postage. · 

Copyright 1983 by 

E. ArthuT Brown Company 
Dept. #CJE 1702 Oak Knoll Drive 
Alexandria, MN 56308 6t2n62-8847 

SALES 
POWER 
Microsystems not only sells itself 
at a nice profit, it helps sell the 
hardware and software in your 
store too. Because it goes home 
with customers and continues to 
influence buying decisions long 
after you're closed for the day. 
Let's talk now. 

CALL COLLECT: 
(212) 725-7679 
Or write: 
~ Ziff-Uavis Publishing 

On~:> I' ark A \'enul:' 
Ne\1· York, NY lOII!fi 

ComP-uters&.Eiectronics 
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Learning more about a prod
uct that's advertised or men
tioned in an article in th1s 
month's issue is as simple 
as one. two, three. And ab
solutely free. 

1 Print or type your 
name and address on 
the attached card . 
Use only one card 

per person. 

2 Circle the number(s) 
on the card that cor
responds to the num
ber(s) at the bottom 

of the advertisement or arti 
cle for which you want more 
Information. 
(Key number s for advertised 
products also appear in the 
Advertisers' lndexJ 

3 Simply mail the card, 
and the literature 
will be mailed to you 
free of charge from 

the manufacturer 
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USE ONLY ONE CARD PER PERSON (Void after April30, 1984) CE2843 
Name ______________________________________________________ ___ 

Company Name (If applicable}·---------------------------------------
Address ______________________________________________________ _ 

City ________________________ state•-----;:;c::-~:;-::-:=~zip·--,--:-:--:-----,--o-----, 
(Zip Code must be included to insure delivery.) Phone ______________________________________________________ ___ 

1. Do you have at home any telephones that you currently own (that are not rented/leased 
from the telephone company)? 

A.O Yes 
B.O No 

2. IF YOU OWN A TELEPHONE, do you also have any telephones at home that you 
rent/lease from the telephone company? 

C. 0 Yes D. 0 No 
3. How likely are you to purchase a telephone for your home in the next 12 months? 

E. 0 Very likely G. O Not very likely 
F. 0 Somewhat likely H. 0 Not at all likely 

4 0 Please send me one year of Computers & Electronics for $12.97 and bill me. (Full 
Subscription Price $15.97) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 
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USE ONLY ONE CARD PER PERSON (Void after April30, 1984) CE2842 
Name ______________________________________________________ ___ 

Company Name (If applicable) ______________________________________ __ 
Address ______________________________________________________ _ 

City ________________________ State . Zip . . 
(Zip Code must be Included to 1nsure delivery.) Phone ______________________________________________________ ___ 

1. Do you have at home any telephones that you currently own (that are not rented/leased 
from the telephone company)? 

A.O Yes 
B.O No 

2. IF YOU OWN A TELEPHONE, do you also have any telephones at home that you 
rent/lease from the telephone company? 

C. 0 Yes D. O No 
3. How likely are you to purchase a telephone for your home in the next 12 months? 

E. 0 Very likely G. 0 Not very likely 
F. 0 Somewhat likely H. 0 Not at all likely 

4 0 Please send me one year of Computers & Electronics for $12.97 and bill me. (Full 
Subscription Price $15.97) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
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USE ONLY ONE CARD PER PERSON (Void after April30, 1984) CE2841 
Name ______________________________________________________ ___ 

Company Name (If applicable)---------------------------------------
Address ______________________________________________________ _ 

City· ________________________ state . Zip . . 
(Zip Code must be Included to 1nsure delivery.) Phone ______________________________________________________ ___ 

1. Do you have at home any telephones that you currently own (that are not rented/leased 
from the telephone company)? 

A.O Yes 
B.O No 

2. IF YOU OWN A TELEPHONE, do you also have any telephones at home that you 
rent/lease from the telephone company? 

C. 0 Yes D. 0 No 
3. How likely are you to purchase a telephone for your home in the next 12 months? 

E. 0 Very likely G. O Not very likely 
F. 0 Somewhat likely H. 0 Not at all likely 

4 0 Please send me one year of Computers & Electronics for $12.97 and bill me. (Full 
Subscription Price $15.97) 
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BUSINESS REPLY CARD 
FIRST CLASS PERMIT #27346 PHILADELPHIA, PA. 

POSTAGE W ILL BE PAID B Y 

Computers&.Eiectmnlcs 
P.O. BOX 13877 
PHILADELPHIA, PA. 19101 
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United States 
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The 50 ready-to-run 
programs in this book 

will show you how! 
If you suspect you're not getting all you can 
from your Timex Sinclair 1000, here's a new 
book that will make sure you do. 

David H. Ahl has written 16 books about 
computers. In The Timex Sinclair 1000 Idea. 
Book, he puts 25 years of experience to 
work-to help you put your computer to 
work. 

The Timex Sinclair 1000 ldeaBook 
includes 50 complete. pre-tested pro
grams-each one designed to illustrate a 
specific problem-solving technique. 

By working these programs on your own 
computer, you'll understand more fully its 
hidden strengths. Plus. you'll learn how to 
overcome its inherent weaknesses. 

Armed with this knowledge, you're ready 
to put your Timex to work performing a mul
titude of practical. everyday tasks. Every
thing from balancing the family budget. to 
taking inventory, to performing science 
experiments. 

Order your copy 
today-and start 
taking full advan· 
tage of your TS 
1000. 

Send check or money order for the 
TS 1000 ldeaBook # 3P for $10.95 
per book ($8.95 plus $2 shipping & 
handling) to: Creative Comp~ting 
Press, Dept NE4C, 39 E. Hanover 
Ave., Morris Plains, NJ 07950. 
Charge and phone orders ac
cepted (minimum $10.): include 
Visa, MC or AmEx card number, 
exp. date, name and address. CA. 
NJ, and NY state residents please 
add applicable sales tax. Out
side U.S., add $3 for shipping and 
handling. 

For faster service, 
PHONE TOLL FREE: 
SOQ-631-8112 

(In NJ only, 201-540-0445) 

Also available in your local bookstore 
and computer store. 



A flawless future is in sight with 3M diskettes. 
When it comes to keeping track of precious data, predictable 
means reliable. Being able to count on every diskette, every time. 
At 3M, reliability is built into every diskette. We've been in the 
computer media business for over 30 years. And we've never settled 
in. We're constantly improving and perfecting our product line, 
from computer tape and data cartridges to floppy disks. 
3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 
Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If it's worth remembering, it's worth 3M diskettes. 

Circle No. 48 on Free Information Card 

3M hears you ... 

3M 






